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SUMMARY 


Background 


A multi-stakeholder workshop was held in 
Edmonton on July 6 and 7, 1999 to address the 
feasibility of landfilling PCB-amended paint in 
demolition debris. The workshop’s objective was 
to address knowledge and information gaps and 
issues arising identified at the previous 
workshop (June 1998). 


The Departments of National Defence 
(DND), Indian Affairs and Northern 
Development (DIAND), Environment Canada 
(EC) and Health Canada invited representatives 
from the scientific, academic and technical 
communities, native organizations, the waste 
management sector and territorial, provincial 
and federal government departments across 
Canada. 


Teams of scientific and technical experts 
had been commissioned to address four areas 
which the 1998 workshop had identified as 
needing more research: leachate testing 
methodology, bioavailability, landfill design and 
an analysis of disposal options. The scientific 
and technical teams had conducted the 
additional research and presented their findings 
to the 1999 workshop. 


Consensus 


It is technically feasible to landfill demolition 
debris coated with PCB-amended paint in an 
environmentally sound safe manner. PCBs in 
paints, affixed to a solid substrate, leach at a very 
slow rate and, as such, would not present a 
threat to the environment if properly contained. 


Participants emphasized that landfilling 
could be a viable option only if the demolition 
debris must were not co-disposed with organic 
solvent contaminated materials. They 
acknowledged that the Toxic Characteristics 
Leachate Procedure (TCLP) reflects conservative 
rather than actual conditions. With respect to 
landfill design, participants explicitly recognized 
that site-specific ecological risk assessment 
results should always be used in conjunction 
with other site specific significant factors when 
making decisions about landfill disposal options. 
Participants agreed that a “one size fits all” 
approach is not appropriate and risks/local 
factors must guide each specific landfill design. 
They also commented that policy makers will 
need to take public perceptions into account 
when addressing implications from any potential 
regulatory changes. A list of eleven principles on 
landfill disposal options was developed to help 
guide policy makers. 


Next Steps 


Based on scientific information presented at the 
1998 and 1999 workshops, Environment Canada 
will work with its provincial and territorial 
partners to explore a national policy alternative 
change for PCBs fixed in a solid matrix such as 
paint, to allow disposal in properly designed 
landfills. 


Digitized by the Internet Archive 
in 2023 with funding trom 
University of Toronto 


https://archive.org/details/31/761116370248 
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1999 WORKSHOP PROCEEDINGS 


1. Background 


In the past, paint and resin manufacturers 
purposefully added PCBs to paint in order to 
enhance the paint’s elasticity, to increase its heat 
and flame resistance to chemical attack, and to 
act as a biocide (for example, ship anti-fouling). 
The PCBs were added to paints at concentrations 
generally ranging from 5 to 10%, but up to 30% 
for some applications. The PCBs enhanced 
durability by producing a tough, chemical- 
resistant, yet flexible surface, which helped 
ensure that PCBs were trapped in the painted 
surface over long periods of time. 


It is difficult to quantify how much PCB- 
amended paint was used in Canada over the 
years, given the multitude of sources (both 
manufacturing and imports) for such materials. 
Statistics from other countries indicate that 
anywhere from 5% to more than 21% of the 
amount of PCBs produced in those countries was 
used in the manufacture of paints. Although 
precise quantities are unknown, studies by the 
Departments of Environment, National Defence 
(DND) and Indian Affairs and Northern 
Development (DIAND) confirmed that PCB- 
amended paints were used across Canada in a 
wide range of specialty industrial applications. 
Few references are available as to the use of PCB- 
amended paints in household applications. 


For the most part, countries have not dealt 
directly with environmental issues arising from 
the disposal of construction and demolition 
waste coated with PCB-amended paints. 
However, many countries have introduced 
regulatory controls for the storage, treatment, 
transportation and export of PCBs. 


In 1996 the Canadian Council of Ministers 
of the Environment (CCME), a committee of 
federal and provincial ministers of the 
environment who meet regularly to develop 
Canada-wide policies and guidelines, banned the 
landfilling of PCB wastes above 50 ppm. 


In 1996, DND and DIAND learned that 
PCB-amended paints were used at Distant Early 
Warning (DEW) Line sites. The DEW Line 
system had provided surveillance of the northern 
approach to North America for 35 years and 
originally consisted of 42 sites across the 
Canadian Arctic. Because of improved 
technology, it was replaced in 1993 by an 
upgraded radar network called the North 
Warning System (NWS). Although some of the 
DEW Line sites have been used by the NWS, the 
new system does not require as large an 
infrastructure. As a result, many DEW Line 
structures are currently planned for demolition 
and disposal over the next ten years. 


Faced with the need to dispose of large 
quantities of demolition waste coated with PCB- 
amended paints, DND and DIAND approached 
Environment Canada seeking an alternative 
disposal method to incineration. 


DND, DIAND, Environment Canada and 
Health Canada have been pursuing alternative 
disposal methods for almost three years. The 
departments convened a Steering Committee and 
Working Group, and conducted science-based 
information studies which were presented and 
discussed at two workshops — one in 1998, and 
a follow-up workshop held in Edmonton, 
Alberta on July 6 and 7, 1999. 
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1998 Workshop 


A workshop was held in June 1998 to discuss 
the technical feasibility of landfilling demolition 
debris coated with PCB-amended paints. The 
workshop concluded that landfilling is a viable 
option for disposing of PCB-amended paints in a 
solid matrix and also identified some knowledge 
and information gaps that needed to be 
addressed. One issue of particular importance to 
the participants was the need to have a 
monitoring program for any landfill containing 
PCB-amended painted materials. 


Five questions were asked: 


Are PCBs in paints in a landfill 
bioavailable? 


Does wood in an Arctic landfill biodegrade 
and is it susceptible to white rot fungus? 


At what rate do paints degrade? 


Does the 50 ppm PCB regulation include 
the mass of the material to which the PCB- 
amended paints are adhered? 


Is the standard leachate test (Ontario 
regulation 347, EPA Toxic Characteristics 
Leachate Procedure (TCLP) reliable for PCB- 
amended painted materials? 


Further studies were commissioned to 
address these questions, landfill design and 
monitoring and options analysis, the results of 
which were presented and discussed at the 1999 
Workshop. 


2. 1999 Workshop 


The Steering Committee and Working Group 
convened a second Technical Feasibility of 
Landfilling PCB-Amended Painted Materials 
Workshop in Edmonton, Alberta on July 6 and 7, 
1999; 
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The workshop’s objective was to address 
knowledge and information gaps and other 
issues arising from the 1998 Workshop. 


Thirty-nine people attended the 1999 
Workshop (Appendix A). Participants included 
two members of the Steering Committee 
(Anthony Downs, DND and Vic Shantora, 
Environment Canada), and six members of the 
Working Group (Ginger Stones, DND, Darrin 
McMullin, DND, Dave Campbell, EC, Francine 
Laperriére, EC, Kathy Kitagawa, DIAND and 
Eugene Baranowski, Health Canada). 


Tony Downs, Director General 
Environment, DND, welcomed participants and 
reviewed the results and recommendations 
arising from the 1998 Workshop. He reiterated 
that DND and DIAND are committed to 
disposing of demolition debris coated with PCB- 
amended paints in a manner that is 
environmentally sound and socially responsible. 
He framed the issues to be discussed over the 
course of the 1999 Workshop, and encouraged 
participants to put forth their best technical 
judgement in order to assist the policy makers at 
CCME with any decision they might make 
regarding amendments to the current PCB 
landfill ban. 


Elaine McCoy, President of the Macleod 
Institute for Environmental Analysis and 
Moderator for the 1999 Workshop, then 
presented a brief outline of the background 
leading up to the workshop. She emphasized 
that the issue of landfilling demolition debris 
coated with PCB-amended paints is a national 
issue and that participants should keep in mind 
that any change to the CCME policy would affect 
every province and territory in Canada. 


Ms. McCoy outlined the process to be 
followed over the next one and a half days and 
introduced the facilitation team (Trish Edmond, 
Cathy McLean and Joanna Ankersmit of 
Environmental Management Solutions, and 
Beverly Reynolds and Stephen Hill of the 
Macleod Institute). 


The workshop was structured around five 
technical presentations: 


Use of Regulatory Extraction Tests to Assess 
Mobility of PCBs in PCB-Amended Paints: 
Presented by Rob Caldwell, Environmental 
Scientist, Conor Pacific Environmental 
Technologies Inc. 


Preliminary Ecological Risk Assessment: the 
Potential for Using Landfills for the Disposal of PCB- 
Amended Painted Materials Across the Arctic: 
Presented by Doug Lee, President, Sorel 
Environmental Sciences Ltd. 


Landfill Design: Presented by Art Washuta, 
Manager — Heavy Civil and Special Projects, 
UMA Engineering Ltd. and Bill Horne, Senior 
Geotechnical Engineer, EBA Engineering 
Consultants Ltd. 


Federal Regulations and CCME Guidelines 
Applicable to PCB Waste Materials: Presented by 
Dave Campbell, Senior Environmental Engineer, 
Environment Canada. 


Options Analysis: Presented by Mike 
Fowler, Coordinator, RMC Institute for the 
Environment, Royal Military College of Canada. 


Participants dispersed into facilitated 
breakout groups following each of the first three 
technical presentations to review the presenters’ 
findings, exchange ideas and discuss the issues. 
Participants then reconvened in plenary sessions 
to discuss their views and consolidate consensus. 
A Preliminary Summary of Day 1 of the 1999 
Workshop was prepared and distributed to 
participants that night. On the second day, a 
plenary session followed the technical 
presentations. Participants jointly developed a 
list of principles to guide policy-makers in their 
consideration of an amendment or revision to the 
PCB landfill ban. 


The 1999 Workshop concluded with an 
outline of the Way Ahead, presented by Vic 
Shantora, Director General Toxics Pollution 
Prevention Directorate, Environment Canada. 


Brief biographies of each of the presenters 
are attached in Appendix B. 


3s Technical Presentations 


The following are summaries of the technical 
presentations delivered at the 1999 Workshop. 
Copies of the five final studies will be provided 
by Environmental Management Solutions when 
they are completed. 


3.1 Use of Regulatory Extraction Tests 
to Assess Mobility of PCBs in 
PCB-Amended Paints 


Presented by Rob Caldwell 


Refer to Appendix C for synopsis and full 
presentation. 


The scientific team headed by Rob Caldwell was 
tasked with resolving whether standard leachate 
tests are adequate to assess the mobility of PCBs 
in PCB-amended paints. The Environmental 
Sciences Group of the Royal Military College of 
Canada (ESG) had taken samples of PCB- 
amended paint removed from surfaces located at 
several DEW Line installations. From these 
samples, a composite sample was prepared 
ensuring that samples from each of the major 
installation areas were included. 


Mr. Caldwell’s laboratory program 
examined the extraction efficiency of the USEPA 
Toxic Characteristic Leaching Procedure (TCLP) 
and the Canadian General Standards Board 
(CGSB) Leachate Extraction Procedure (LEP) for 
PCBs. A similar test, which used distilled water 
leachant, was conducted to allow the waste to 
dictate the extraction conditions and investigate 
the effect of pH control on extraction efficiency. 
In addition, a Serial Batch Extraction Procedure 
(SBEP) was employed to determine whether the 
concentrations determined in the regulatory 
extractions were due to the leachate reaching the 
limit of PCB solubility in water, or whether the 
paint matrix limits PCB mobility. 
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Synopsis of Findings 


The regulatory extraction test data were 
summarized as follows: 


e PCBs were found to leach at some 
concentration from each of the materials 
investigated regardless of the extraction 
technique that was used. 


¢ None of the concentrations were as high as 
the 10 pg/L criteria specified by the USEPA 
for disposal of PCB containing residues at a 
non-hazardous waste landfill based on their 
leachability (Federal Register 40 CFR Parts 
750 and 761). 


e None of the concentrations were as high as 
the 300 pg/L criteria specified by the 
provinces of Ontario (Ontario uses the 
Regulation 347 Leachate Extraction 
Procedure (LEP) which is essentially identical 
to the federal TDGR test known as the 
Canadian General Standards Board (CGSB) 
LEP, the Special Waste Extraction Procedure 
(SWEP) used in BC is also essentially 
identical) and Manitoba (Manitoba uses the 
CGSB LEP) for disposal of PCB containing 
residues at a non-hazardous waste landfill 
based on their leachability (subject to the 
waste not being hazardous by definition, i.e., 
PCB concentration less than 50 mg/kg). 


e The maximum total PCB concentration found 
in any of the batch extractions was roughly 
20% of PCB solubility in water (room 
temperature). The Regulation 347 LEP (or 
CGSB/SWEP), the USEPA Toxicity 
Characteristic Leaching Procedure (TCLP) 
and a distilled water test ran at the same 
liquid-to-solid ratio as the regulatory test 
(20:1) were run. 


e Distilled water proved to be a more 
aggressive extraction fluid than the leachants 
in either of the regulatory extraction tests. 
This effect was most noticeable for the higher 
chlorine content PCBs. 
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Workshop Discussion 


In answer to a question about the distribution of 
PCB-contaminated paints at the actual DEW Line 
sites, participants were informed that PCB 
concentrations in most of the contaminated paint 
chips sampled ranged from non-detect to 

35,000 ppm (an average of 3,900 ppm) with the 
highest concentration at 74,000 ppm. The 
Working Group undertook to ensure that the 
leachate test will be carried out on DEW line 
samples with the highest concentration of PCBs. 


One participant inquired as to the extent of 
hydrocarbon contaminated soil present in 
conjunction with PCB-amended painted 
demolition debris. The Working Group 
indicated that soil contaminated with 
hydrocarbons will be managed as a separate 
waste stream wherever it is identified. 


A comment was made that, in the case of 
PCB-amended paint affixed to wood materials, 
degradation could occur over a period of time, 
thereby increasing organic content in a landfill 
which could, perhaps, result in an increase in the 
PCB leachate solubility. Other participants, 
however, pointed out that demolition debris 
typically consists of a mix of concrete, metal, and 
other construction materials in addition to wood. 
The actual mix of materials at any given 
demolition site will strongly influence the 
significance of any wood degradation effect. 


One participant noted that naturally 
occurring conditions at any proposed landfill site 
will raise site specific landfill design questions. 
For example, some terpenes are naturally 
occurring solvents in some locations. Therefore, 
any landfill designed for that particular location 
will need to take this factor into account. 


Many participants stated that assurance 
needs to be given that organic solvents will not 
be co-disposed with demolition debris coated 
with PCB-amended paint. 


One participant highlighted a Japanese 
study that found dioxins, furans, and other 
chlorinated compounds in the leachate. 
However, others familiar with the study noted 
that the landfill from this study contained liquid 
PCB wastes which was likely the source of the 
compounds. 


Workshop Consensus 


Regarding the leachability of PCB-amended 
painted materials, it was agreed that: 


e The Toxic Characteristics Leachate Procedure 
(TCLP) test reflected conservative rather than 
actual conditions, bearing in mind that the 
procedure was conducted using paint 
scraped from demolition debris rather than 
paint affixed to demolition debris. 


e Assuming that PCB-amended painted 
materials are not co-disposed with organic 
solvent contaminated materials, then PCBs 
do not exceed solubility limits using distilled 
water. 


e If the leachate test, using the basic solution, 
showed leachability to be below the 
acceptable limit, and there was no co-disposal 
with organic solvents, participants would 
accept the conclusion that the material in 
question would not leach at significant rates 
from a properly engineered landfill site. 


Participants recommended that further 
research under alkaline conditions be conducted 
to clarify the effect of solvent pH and that a test 
be performed on a paint chip with the highest 
concentration of PCBs, 74,000 ppm. Editor's note: 
The Working Group has asked Mr. Caldwell to 
conduct this research. Test results will be made 
available to participants along with copies of 
Mr. Caldwell’s study, when it 1s completed. 


3.2 Preliminary Ecological Risk 
Assessment: the Potential for 
Using Landfills for the Disposal 
of PCB-Amended Painted 
Materials Across the Arctic 


Presented by Doug Lee 


Refer to Appendix D for synopsis and full 
presentation. 


At the 1998 Workshop, participants identified the 
arctic ground squirrel as a key potential receptor 
for PCB-amended painted material in a landfill. 
They also raised questions as to whether 
landfilled PCB-amended paints are bioavailable, 
whether wood in an arctic landfill biodegrades, 
whether it is susceptible to white rot fungus, and 
at what rate paints degrade. 


Doug Lee and his colleagues were therefore 
asked to conduct a detailed examination of issues 
related to arctic ground squirrels associated with 
landfills. They were also tasked with providing 
a preliminary Ecological Risk Assessment (ERA) 
for landfilling PCB-amended painted materials 
located at a western arctic DEW Line site. 


Synopsis of Findings 


Mr. Lee’s research into ground squirrel 
behaviour indicated that: 


e Arctic ground squirrels will get into landfills 
and can burrow to depths of 0.5 to 1.0 metres. 


e Arctic ground squirrels hibernate for 7 to 9 
months of each year. 


e Squirrels have been observed to gnaw on 
wood. However, this practice is not excessive 


unless the animal becomes confined. 


e Incidental ingestion of soil and rocks occurs 
during burrowing. 
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A preliminary ERA was then performed, 
based on the following assumptions: 


¢ The landfill will be stable, i.e., properly sited 
and designed. 


e A normal distribution of assessed 
concentrations of the PCB-amended painted 
materials and loose paint chips in the landfill 
would be directly available for consumption 
and will be bioavailable by burrowing 
animals. 


e Exposure resulting from the ingestion of 
water, ingestion of plants, inhalation of 
contaminated air, and dermal contact need 
not be included in the risk assessment. 


Mr. Lee concluded that, based on his 
preliminary risk assessment, the potential 
landfilling of PCB-amended painted materials 
poses no appreciable risk to either arctic ground 
squirrels or arctic fox. 


Workshop Discussion 


Participants suggested that estimated body 
burden and direct ingestion of leachate within 
landfills be incorporated into Mr. Lee’s ERA 
model. This information would provide the 
model with more realistic output. Editor's note: 
The Working Group has requested Mr. Lee 
incorporate these inputs in his model. Results will be 
made available to participants along with copies of his 
study, when it is completed. 


It was noted that assumptions used in a 
site-specific ecological risk assessment will be 
dependent upon the landfill design options 
under consideration (for example, proximity to 
water, the effectiveness of bio-barriers in 
comparison to other options designed to keep 
ground squirrels out of the landfill, and waste 
characteristics such as paint chips rather than 
paints firmly affixed to materials). 


Some participants suggested that the model 
and assumptions presented in any ecological risk 
assessment conducted to support construction of 
an actual landfill should be verified by a peer 
review. Factors such as biotransferability and 
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the susceptibility of young or fetuses to bio- 
accumulation could then be addressed. Other 
assumptions (for example, an assumption that no 
significant loss of PCBs will occur with respect to 
the proposed landfill) could also be peer 


reviewed. 
Workshop Consensus 


Regarding the preliminary ecological risk 
assessment, it was agreed that: 


e Mr. Lee’s preliminary ecological risk 
assessment is specific to continuous 
permafrost conditions in the north, as 
requested by the 1998 Workshop. 


e Participants explicitly recognized that model 
results will always be used in conjunction 
with other significant factors when making 
site specific decisions about the suitability 
and design of landfills. Significant factors 
could include: 

¢ site conditions prior to clean up; 

¢ proposed landfill site; and 

e DIAND studies that suggest the 
ecological risk of existing or standing 
buildings with PCB-amended paint to 
be very small. 


e The receptor chosen for any site-specific 
ecological risk assessment would reflect 
conditions prevailing at the proposed landfill 
site. 


3.3 Landfill Design 


Presented by Art Washuta and 
Bill Horne 


Refer to Appendix E for synopsis and full 
presentation. 


Generally, landfill designs fall into four 
categories — Construction and Demolition Waste 
Landfills, Municipal Landfills, Hazardous Waste 
Landfills and Monofills. Characteristics of each 
type of landfill were outlined, together with 
typical monitoring programs. Issues associated 
with landfilling in permafrost environments 
were explored. 


Synopsis of Findings 


Mr. Washuta and Mr. Horne presented technical 
information based on their experience in building 
landfills, but were not asked to provide specific 
recommendations. 


Workshop Discussion 


Participants explicitly recognized that the 1999 
Workshop addressed the technical feasibility of 
landfilling PCB-amended painted materials. 
However, many participants commented that 
policy makers will also need to take public 
perceptions into account. They will also need to 
address the implications from any potential 
regulatory changes. 


Workshop Consensus 
Regarding landfill design, it was agreed that: 


e A “one size fits all” approach is not 
appropriate and risks/local factors must 
guide each specific landfill design. 


e A range of containment options is available 
for the disposal of demolition debris coated 
with PCB-amended paints (examples include 
natural barriers, freezeback, clay, single or 
double liner, cap, etc). 


¢ Some level of containment is necessary for 
the landfills that will receive the PCB- 
amended painted materials. Of 29 
participants who expressed their opinion on 
containment, 25 felt some containment 
device(s) are required; the other 4 felt that 
containment is not necessary. 


e The choice of containment devices selected 
for a particular landfill must be driven by 
conditions prevailing at that site. 


e The selection of containment devices would 
also be influenced through a resolution of 
scientific and technical data gaps identified in 
the 1999 Workshop’s earlier discussion of 
leachate tests and bio-availability. 


3.4 Federal Regulations and CCME 
Guidelines Applicable to PCB 
Waste Materials 


Presented by Dave Campbell 
Refer to Appendix F for full presentation. 


Mr. Campbell reviewed CCME guidelines and 
federal regulations applicable to PCB waste 
materials and described how and why the 
various guidelines and regulations were 
adopted. He demonstrated that, historically, 
regulations and guidelines evolve as new and 
better scientific information becomes available, 
and also in response to significant incidents. In 
addition, the Toxics Substance Management 
Policy was discussed. This policy was adopted 
by all federal departments and the CCME 
members (PMTS). 


3.5 Options Analysis 


Presented by Mike Fowler 


Refer to Appendix G for synopsis and full 
presentation. 


Mr. Fowler provided an outline of the various 
technical options available for the disposal or 
management of demolition debris coated with 
materials containing PCBs. He reviewed 
exposure paths including air inhalation, dust 
ingestion and surface contact and discussed 
twelve options in terms of their relative risk and 
technical feasibility, including: 

e do nothing 
physical stripping 
chemical stripping 
open burning 
solidification/stabilization 
thermal extraction 
solvent extraction 
vitrification 
chemical treatment 
biological treatment 
incineration 


landfilling 
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Mr. Fowler concluded, based on his review 
of scientific and technical literature, that two 
options to dispose of demolition debris coated 
with PCB-amended paints present a low risk and 
are technically feasible: incineration and landfills. 


4. Principles 


The Moderator summarized the 1999 
Workshop’s consensus. As outlined in the 
Options Analysis presentation, two disposal 
options for demolition debris coated with PCB- 
amended paints — incineration and landfills — 
carry a low risk. 


Participants concluded that, when PCBs are 
contained as part of a solid matrix such as paint, 
an alternative to incineration is technically 
feasible. In the appropriate circumstances, 
landfills provide another option. 


From a technical point of view, participants 
at both the 1998 and 1999 Workshops established 
a sound scientific basis for the Steering 
Committee and the Working Group to move 
forward. Participants were then asked to 
enunciate the principles they would recommend, 
to guide decision makers as they consider 
amendments to current policies and regulations. 
A free-flowing discussion followed. 


Participants enunciated eleven principles to 
guide decision makers in discussing landfill 
disposal options. These include: 


e The regulatory objective should be: Minimal 
release to the environment and negligible risk 
to human health, taking socio-economic 
considerations into account. 


e Minimum standards, practices and 
regulations must be applied uniformly across 
Canada. 


e¢ Environmental liability must be minimized. 
Individuals introducing sensitive substances 
into the environment must take responsibility 
for managing ecological consequences over 
time. 
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e A technical and scientific basis must be 
applied across the board for all risk 
assessments. 


e The best available technology that is 
economically achievable should be utilized. 


e Minimum standards should address 
appropriate siting, monitoring and 
containment methods. 


e¢ Local communities may, if they wish, choose 
more stringent regulations. 


e¢ Regulatory and disposal decisions must 
receive an appropriate level of public 
acceptance, particularly amongst 
communities that are directly affected. 


e Lifecycle risk assessment should consider the 
consequences of doing nothing with 
environmentally sensitive substances, such as 
PCBs in paints. 


e Decision makers, affected communities and 
individuals responsible for introducing or 
managing environmentally sensitive 
substances must be publicly accountable. 


e Pathway exposure analysis, including off-site 
exposure, should be part of the decision 
making process applied to proposed disposal 
options. 


5. Conclusion — The Way Ahead 


Vic Shantora, Director General Toxics Pollution 
Prevention Directorate, Environment Canada, 
provided closing remarks on the outcome of the 
1999 Workshop and outlined his view of the way 
ahead for the Steering Committee and the 
Working Group. 


The 1998 and 1999 Workshops 
demonstrated, through sound scientific research 
initiatives, that demolition debris coated with 
PCB-amended paints should be viewed, from a 
policy and regulatory perspective, as a different 
material from PCBs contained in other matrices. 
PCBs in paints, affixed to a solid substrate, have 
considerably different characteristics than do 


PCBs in other media. As such, they present an 
insignificant threat to the environment if 

_ properly contained in an engineered landfill. 
Mr. Shantora stressed that, as science moves and 
evolves, so too must policy. 


Based on the advice of workshop 
participants, Environment Canada will make a 
concerted effort to place a review of the PCB 
landfilling ban on CCME’s fall agenda. PCBs in 
paints is a national issue that must be addressed 
at a national level. 


At the same time, Mr. Shantora encouraged 
DND and DIAND to continue working with 
interested stakeholders in Canada’s north to 


disseminate, as well as collect, information and 
viewpoints. He recognized that DND and 
DIAND have an immediate situation of concern 
in the north which requires action, and reiterated 
that DND and DIAND are working towards a 
solution that is both environmentally responsible 
and economically viable. 


In conclusion, Mr. Shantora thanked 
participants for their hard work and for taking 
the time to contribute to a further clarification of 
the technical feasibility of landfilling PCB- 
amended painted materials. 
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Eugene Baranowski, Health Canada 
Kevin Biggar, University of Alberta 
Jim Boissoneault, NMSO 

Rob Caldwell, Conor Pacific 

Dave Campbell, Environment Canada 
Ed Collins, Environment Canada, Yellowknife 
David Cooper, SAIC 

Rob Dalrymple, BC (HWTG — CCME) 
Chris Doupe, PWGSC 

Anthony Downs, DND 

Robert Eno, NWT (HWTG — CCME) 
Tony Fernandes, AB (HWTG — CCME) 


Mike Fowler, RMC — Environmental Sciences 
Grp 


Simone Godin, NB (HWTG — CCME) 

Pat Grant, Sorel Environmental Sciences 
Brett Hartshorne, DIAND 

Roger Hodges, SK (HWTG — CCME) 

Bill Horne, EBA Engineering Consultants 


Wayne Ingham, RMC - Environmental Sciences 
Grp 


Warren Kelly, Bovar 


Kathy Kitagawa, DIAND 

Don Labossiere, MB (HWTG — CCME) 
Francine Laperriére, Environment Canada 
Doug Lee, Sorel Environmental Sciences 


Alan MacDonald for the Inuvialuit Regional 
Corp. 


Darrin McMullin, DND 

Scott Mitchell, DIAND 

Zoltan Nevelos, Bovar 

John Polland, Queens University 

Ken Reimer, RMC — Environmental Sciences Grp 
Tanya Schultz, UMA Engineering 

Vic Shantora, Environment Canada 
Philippe Simon for Nunavut Tungavik Inc. 
Bill Strachen, CCIW, Environment Canada 
Sheila Street for Nunavut Tungavik Inc. 
Ginger Stones, DND 

Art Washuta, UMA Engineering 

Henry Westermann, PWGSC 


Joe Wittwer, Environment Canada 
(HWTG —- CCME) 
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APPENDIX B 


PRESENTERS’ BIOGRAPHIES 


(In Order of Presentation) 


Anthony (Tony) Downs, M.Sc. 
Director General Environment 
Department of National Defence, Canada 


Mr. Downs commenced his career with the Royal 
Canadian Air Force as an Aero-Engine Technician 
and subsequently earned a degree in Civil 
Engineering and graduated in 1968 with a Master 
of Environmental Engineering. He left the 
Canadian Forces in 1982 to take the newly- 
created position of Director, Conservation and 
Environment. Mr. Downs has since worked on 
the expanding environmental program in DND 
and the Canadian Forces. 


Elaine McCoy, Q.C. 
President 
Macleod Institute for Environmental Analysis 


A lawyer and former Alberta cabinet minister, 
Ms. McCoy has 30 years of experience in 
regulation and policy development in the private 
and public sectors. As co-chair of the Alberta 
Economic Development Authority’s Climate 
Change Task Force, co-chair of the Climate 
Change Round Table and most recently, as 
co-chair, Alberta Climate Change Central 
Steering Committee, Ms. McCoy took a 
leadership role in preparing recommendations 
for the Government of Alberta, which Cabinet 
adopted as the basis for Alberta’s Climate 
Change Strategy. 


Robert (Rob) Caldwell, B.Sc. (Chem.) 
Environmental Scientist 
Conor Pacific Environmental Technologies Inc. 


Mr. Caldwell consults, conducts studies, and 
provides training and market analysis in the area 
of hazardous waste management. He continues 
to be instrumental in preparing a protocol for 
conditional exemption of listed hazardous wastes 
for the Canadian Council of Minister of the 


Environment (CCME) and the “Proposed 
Evaluation Protocol for Cement-based Solidified 
Wastes”’. 


Doug Lee, M. Sc. (P. Biol.) 
President 
Sorel Environmental Sciences Ltd. 


Mr. Lee is an environmental toxicologist 
experienced in designing and completing 
ecological and human risk assessment and the 
development/implementation of risk 
management strategies. He has completed risk 
assessments and implemented risk-based 
remediation programs throughout the Canadian 
Arctic, western Canada, southern United States, 
South America and southeast Asia. 


Art Washuta, B.Sc. (Civil Engineering) 
Manager, Heavy Civil and Special Projects 
UMA Engineering Ltd. 


Mr. Washuta has over 25 years of experience in 
planning, designing and project management for 
major heavy civil and environmental projects, 
with a focus on federal government projects in 
Canada’s north. For the past seven years, Art 
has been UMA’s project ee for the DEW 
Line Clean Up Project. 


Bill Horne, B.Sc. (Civil Engineering), M.Sc. 
(Geotechnical Engineering) 

Senior Geotechnical Engineer 

EBA Engineering Consultants Ltd. 


Mr. Horne works predominately on geotechnical, 
environmental and mining projects in permafrost 
regions of Canada, Alaska and Russia. Bill has 
been the geotechnical engineer for new landfills 
and landfill remediation for the DEW Line Clean 
Up Project for sites throughout the Yukon and 
Northwest Territories. 
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Dave Campbell, P.Eng. 
Senior Environmental Engineer 
Environment Canada 


Mr. Campbell has been working on PCB issues 
since 1985. For example, he has been involved in 
most CCME waste management guidelines and 
several federal PCB regulations over the years. 
Dave Campbell was also part of the team that 
recently developed the Toxic Substances 
Management Policy (TSMP) Implementation 
Strategy. 


Mike Fowler, M.Sc. (Engineering), CEA, P. Eng. 
Coordinator, RMC Institute for the Environment 
Royal Military College of Canada 


Mr. Fowler coordinates the activities of a 
Research Institute specializing in environmental 
management of government activities and 
addressing contaminated sites. Mike Fowler’s 
experience includes work as Associate 
Environmental Management Engineer, Golder 
Associates and as Acting Head of Environmental 
Assessment, National Defence Headquarters in 
Ottawa. 
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Vic Shantora, M.Sc. (Chem. Engineering) 
Director General 

Toxics Pollution Prevention Directorate 
Environment Canada 


Mr. Shantora has been with Environment Canada 
since 1975 and held policy and technical 
positions in various sectors including Manager, 
Pollution Control Directorate; Director of 
Industrial Programs; Regional Director General, 
Ontario Region and Director General Technology 
Development Directorate. Vic Shantora received 
a Master’s degree in Chemical Engineering from 
the University of Waterloo. 


APPENDIX C 


Use OF REGULATORY EXTRACTION TESTS TO ASSESS MOBILITY 


OF PCBs IN PCB-AMENDED PAINTS 
Presented by Rob Caldwell 


(Synopsis and Presentation) 


Introduction 


During the first workshop on the Technical 
Feasibility of Landfilling PCB-Amended Painted 
Materials, held in Edmonton in June 1998, 
several concerns were raised regarding the 
assessment of the risk of PCB mobility using 
regulatory extraction tests. The joint 
Environment Canada, Department of National 
Defense, and Department of Indian and 
Northern Development Steering Committee 
formed a technical committee on leachability of 
PCB- amended paints in order to investigate the 
validity of these concerns and fill the data gaps 
identified. 


The primary objectives of the study 
developed by the Technical Committee on 
Leachability, was to investigate the efficacy of 
regulatory extraction procedures, currently used 
by Canadian Regulatory jurisdictions, to evaluate 
the leachability of PCBs from PCB-amended 
paint. The test program developed was required 
to: 


1. Determine the adequacy of the use of 
standard leach tests to assess the mobility of 
PCBs out of paint, and 


2. Identify other tests that could be used to 
assess the mobility of PCBs out of paint. 


Background 


Leaching tests are used to measure the 
dissolution of targeted compounds in a specific 
leachant for a variety of purposes: identification 
of leachable constituents, classification of 
hazardous wastes, evaluation of process 


modification, comparison of waste treatment 
methods, quality control in waste treatment, 
design of leachate treatment system, field 
concentration estimates, parameter quantification 
for modeling and risk assessment, etc... 
Regardless of test procedures, the following 
parameters have significant effects on the 
leaching test results: sample preparation, 
leachant composition, method of contact, liquid- 
to-solid ratio, contact time, temperature, and 
leachate separation. The “Compendium of Waste 
Leaching Tests”, published by Environment 
Canada, has discussed how these parameters 
affect the leaching results in detail [Wastewater 
Technology Centre, 1990]. 


The regulatory leaching test methods 
currently used in North America include USEPA 
Toxic Characteristic Leaching Procedure (TCLP) 
and various forms of the Canadian General 
Standards Board (CGSB) 164-GP-1MP Leachate 
Extraction Procedure (LEP). The state of 
California has been using the Waste Extraction 
Test (WET) Procedure which employs citric acid 
rather than the acetic acid used in the other 
regulatory methods, but is currently working on 
the change from the WET to the more universally 
accepted TCLP. The extraction tests currently 
employed within Canada are listed in Table 1. 


The criteria used in conjunction with these 
test methods are generally 100x the applicable 
drinking water quality guideline for the 
contaminant in question. Not all provinces 
evaluate PCB risk to the environment based on 
leachability, however, those that do use a criteria 
of 0.3 mg/L (300 pg/L). This concentration is 
well above the limit of aqueous solubility for 
many of the Aroclors. 
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TABLE1 Extraction tests currently employed by Canadian regulatory jurisdictions 


Regulatory Test Regulation / Reference Utilized to 
Jurisdiction Method Evaluate PCBs 
Canada CGSB Transportation of Dangerous Goods NO 


Regulation (TDGR) under the 
Transportation of Dangerous Goods 


Act (TDGA) 

British Columbia SWEP Special Waste Regulation under the NO 
Waste Management Act 

Alberta TCE Waste Control Regulation under the Alberta NO 


Environmental Protection and Enhancement 
Act (AEPEA) 


Manitoba CGSB Classification Criteria for Products, Substances WES 
and Organisms Regulation under the Dangerous 
Goods Handling and Transportation Act 


Saskatchewan CGSB Hazardous Substances and Waste Dangerous NO 
Goods Regulation under the Environmental 
Management and Protection Act 


Ontario LEP Ontario Regulation 347 (General Waste VES 
Management Regulation, 1990) under the 
Ontario Environmental Protection Act 


Québec TEGP Hazardous Waste Regulation under the NO 
Environment Quality Act 


Other Jurisdictions’ CGSB Transportation of Dangerous Goods Regulation NO 
(TDGR) under the Transportation of 
Dangerous Goods Act (TDGA) 


. Nova Scotia, New Brunswick, Prince Edward Island, Newfoundland, Yukon and Northwest Territories 


In the US, the EPA Federal Register 40 CFR = Proposed Rulemaking (NPRM) issued by USEPA 
Parts 750 and 761 regulates the disposal of on December 6, 1994 it specified the TCLP to 
various forms of wastes containing PCBs. In Part determine the leachability of PCBs in the wastes. 
761.62(b), it states that PCB bulk product wastes In the final rule (Federal Register 40 CFR Parts 


may be disposed of in a facility permitted, 750 and 761), EPA has not retained the TCLP as 
licensed, or registered by a state as a municipal the definitive test due to commenters concerns 
or non-municipal non-hazardous waste landfill and have regulated a leaching test procedure 
based on their leachability. In the Notice of using leachate from a simulated generation 
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procedure instead. Also, the EPA dictated the 
criteria for PCBs at 50 pg/L in the aqueous 
leachate in the NPRM, but has reduced the level 
of PCBs in the aqueous leachate from 50 to 10 
pg/L in the final rule. This change was based on 
comments that the solubility of two major 
Aroclor components, 1254 and 1260, is generally 
less than 50 pg/L. Thus, false negatives would 
result concerning the presence of leachable PCBs 
if EPA retained 50 pg/L as the regulatory level. 


PCB Leachability Test Program 


Samples of PCB-amended paint removed from 
surfaces located at DEW line installations were 
obtained from the Environmental Sciences Group 
of The Royal Military College of Canada (RMC). 
The paint samples, 219 in total’ were labeled and 
packaged in sealed plastic bags and suitable 
overpackaging for transport to the Wastewater 
Technology Centre. Seventy-nine of the samples 
received were selected for blending to prepare a 
composite sample for testing and analysis. The 
samples used to prepare the composite sample 
were selected randomly and included samples 
from each of the major sampling areas. To 
ensure that the composite was representative of 
the samples provided by RMC, the quantities 
and concentrations of sample used were 
manipulated to generate a final bulk concentra- 
tion similar to that which would be generated if 
the entire inventory of samples was blended, 
approximately 3500 mg/kg Aroclor 1254. The 
entire composite sample was passed through a 
mill to ensure the particle size complied with the 
<9.5 mm criteria and that the sample was 
relatively homogeneous. 


leachate toxictity (as well as by the USEPA). 


The laboratory-based test program was 
conducted at the Wastewater Technology Centre, 
with subsequent congener specific analysis 
conducted at the National Water Research 
Institute. The program examined the extraction 
efficiency of the regulatory extraction tests 
(TCLP? and the CGSB LEP’) for PCBs. A similar 
test, which used a distilled water leachant, was 
conducted to allow the waste to dictate the 
extraction conditions and investigate the effect of 
pH control on extraction efficiency. Each 
extraction was conducted in triplicate on the 
DEW line composite and two control samples. 
The first control (Control A) was prepared by 
applying Aroclor 1254 in a methanol carrier to a 
cured alkyd-based paint film that had been 
applied to plate glass. The second control 
(Control B) was prepared by spiking the identical 
alkyd-based paint with Aroclor 1254 prior to 
application to plate glass. The contaminated 
paint films were removed by scraping to 
generate chips. A target concentration of 
3600 g/g was selected in each case because this 
was the mean concentration of the universe of 
samples made available by RMC. The actual 
concentrations determined based on duplicate 
analysis are given in Table 2. The coefficient of 
variation’ for each set of analyses are also given, 
expressed as a percentage. 


The samples were reported to range in weight between 1 to 500g, and bulk PCB concentration from 0.1 to 25,000 mg/kg. 


The TCLP is proposed for use by the TDGR and is currently used in the provinces of Alberta and Quebec to determine 


° The CGSB “LEP” is the test currently used by the TDGR, and is equivalent to the test methods used by the provinces 


which have not adopted the TCLP. 


precision of the analyses. 


The coefficient of variation is the standard deviation of the data set divided by the mean. It indicates the relative 
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TABLE2 Bulk concentration 
Sample Sum of PCB 
Congener 
Concentration 
(ug/g) + CoV 


2009 + 10% 
3648 + 2% 
5609 + 6% 


DEW line composite 
Control A (surface application) 
Control B (matrix addition) 


The lower than expected concentration found 


in the DEW line composite is likely due to 


variability within the individual samples provided 
by RMC. The Control A sample was found to be 


very close to the target concentration, while 
Control B was found to be much higher in 
concentration than expected. 


In addition, a Serial Batch Extraction 


Procedure (SBEP) was conducted at the University 
of British Columbia with subsequent congener 


specific PCB analysis. The test was conducted 


using ASTM method D 4793 with the exception 
that: 1) the test was conducted until the extract 


concentration was below detection, and 2) the 


duration of each cycle was 3 days. At the end of 


each extraction cycle the solid fraction was 


separated from the liquid fraction (leachate) and 
contacted with fresh leachant, while the leachate 
was subjected to PCB analysis. This procedure was 
employed to determine whether the concentrations 
determined in the regulatory extractions are due to 
the leachate reaching the limit of PCB solubility in 
water, or whether the paint matrix limits the PCB 


Results of Regulatory Extraction Tests 


The results of the regulatory extraction tests and 
the distilled water extractions are given in 

Table 3. The values reported are the mean 
concentration of three replicates + the coefficient 
of variation (expressed as a percentage). 


The regulatory extraction test data can be 


summarized with the following points: 


PCBs were found to leach at some 
concentration from each of the materials 
investigated regardless of the extraction 
technique that was used. 

None of the concentrations were as high as 
the 10 pg/L criteria specified by the USEPA 
for disposal of PCB containing residues at a 
non-hazardous waste landfill based on their 
leachability (Federal Register 40 CFR Parts 
750 and 761). 


None of the concentrations were as high as 
the 300 pg/L criteria specified by the 
provinces of Ontario and Manitoba for 
disposal of PCB containing residues at a non- 
hazardous waste landfill based on their 
leachability (subject to the waste not being 
hazardous by definition, i.e., PCB 
concentration less than 50 pg/g). 


The maximum total PCB concentration found 
in any of the batch extractions was roughly 
20% of PCB solubility in water (room 
temperature). 


mobility. 
TABLE3 Concentration of PCBs found in regulatory extraction tests 
Sample Sum of PCB Congener Concentration 
(ug/L) + CoV 
EEE TCLP DW 
DEW line composite 1.297 2 39o" 9 1-08 Le cme 07 ate onye 
Control A (surface application) 2.587+412%  3.043+7%  3.91+28% 


Control B (matrix addition) 


2.434 + 9% 


2.163 +12% 4.084 + 7% 
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TABLE4 Concentration of PCBs found after completion of SBEP cycles 


| Sample Sum of PCB Congener Concentration (ug/L) + CoV 


Cycle 1 Cycle 2 


Cycle 3 Cycle 4 Cycle 5 Cycle 6 


DEW line composite 4.26 + 87% 0.43 + 173% 
Control A (surface application) 1.85+47% 2.24 + 60% 
Control B (matrix addition) 8.41+ 23% 60.35 + 59% 


N.D. N.D. N.D. N.D. 
0.60 + 101% 0.52 + 29% 0.43+50% N.D. 
5.37 + 76% 1.14+ 68% 0.82 + 88% N.D. 


e Distilled water proved to be a more 
aggressive extraction fluid than either of the 
regulatory extraction tests. This effect was 
most noticeable for the higher chlorine 
content PCBs. 


Results of SBEP Extraction Tests 


The results of the sequential batch extraction 
procedure cycles are given in Table 4. The 
values reported are the mean concentration of 
three replicates + the coefficient of variation 
(expressed as a percentage). 


The SBEP data can be summarized with the 
following points: 


e PCBs were found to leach at some 
concentration from each of the materials over 
the first two extraction cycles. 


e The DEW line samples showed release of 
PCBs as initial wash-off, with rapid decrease 
in PCB concentration to below the detectable 
concentration. Thus, it appears that PCB 
leachabilty is a function of access to fresh 
surfaces made available through sample 
collection and particle size reduction. 


e The concentration of PCBs within the DEW 
line Cycle 1 extract compares well with the 
distilled water extract prepared by WTC. 
The results are well within the range of 
variability indicated by the CoV. 


e With the exception of the Cycle 2 extract for 
Control B, none of the concentrations were as 
high as the 10 pg/L criteria specified by the 
USEPA for disposal of PCB containing 


residues at a non-hazardous waste landfill 
based on their leachability (Federal Register 
40 CFR Parts 750 and 761). 


None of the concentrations were as high as 
the 300 pg/L criteria specified by the 
provinces of Ontario and Manitoba for 
disposal of PCB containing residues at a non- 
hazardous waste landfill based on their 
leachability (subject to the waste not being 
hazardous by definition, i.e., PCB 
concentration less than 50 g/g). 


The control specimens showed an initial rise 
in concentration from the end of the first and 
second extraction cycle followed by rapid 
decrease in PCB concentration to below the 
detectable concentration by the end of the 
sixth extraction cycle. 


Contrary to expectation, the concentrations 
found in Control A, the control which had 
PCBs added to the surface of the cured paint 
film, were lower that those of Control B, the 
control that had the PCB blended with the 
paint prior to application and curing. This 
effect could be due to incomplete curing of 
the paint film due to the addition of PCBs to 
the matrix. 


The concentration reported for Control B 
after completion of the second leaching cycle 
was substantially higher than the solubility 
limit of PCBs in distilled water (42-47 pg/L). 
This may be because of the presence of 
extractable contaminants held within the 
imperfectly cured paint film, which acted to 
enhance the miscibility of PCBs with water. 
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Robert J. Caldwell 


Environmental Scientist, 
Government Services, 
Site Assessment and Remediation 


Sheridan Park, 2240 Speakman Drive, Mississauga, Ontario, 
Canada L5K 1A9 


Facsimile: (905) 822-3637 


GCooer Pecitic, 22> 2 2s 


Telephone: (905) 822-0331 
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Technical Committee On 
Leachability 


Dr. William R. Cullen, UBC 
Dr. William Strachan, NWRI 
Joachim Wittwer, EC 


Workplan: 


¢ Review of regulatory extraction tests 
and their use to assess the mobility of 
PCBs 


¢ Conduct a laboratory-based evaluation 
using tests as required to evaluate the 
leachability of PCBs out of paint 
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Use of Regulatory 
Extraction Tests to Assess 
Mobility of PCBs in PCB- 
Amended Paints 


The Technical Feasibility of Landfilling 
PCB-Amended Painted Materials (II) 


Edmonton, Alberta July 6 & 7, 1999 


Data Gap: 


Reliability of standard leachate test 
(i.e.,Reg. 347, TCLP) for PCBs must be 
verified. 


Objectives: 


¢ Determine the adequacy of the use of 
standard leach tests to assess the 
mobility of PCBs out of paints 


¢ Identify other tests that could be used to 
assess the mobility of PCBs out of paint 


REVIEW OF LEACHING TESTS: 


e Used for a variety of purposes 

e Numerous types of leaching tests exist 
— column tests (e.g., lysimeter) 
— batch extractions (e.g., TCLP, SWEP) 
— static tests (ANSI ANS 16.1, DLT) 

¢ Batch extractions generally used for 
regulatory purposes worldwide 


Factors Effecting Results: 


¢« Sample preparation 

¢ Leachant 
Method of Contact 
Liquid-to-solid ratio 
Contact time 
Temperature 
Liquid/solid separation 


Leaching Test Criteria: 


Canada 
¢ Generally 100x DWQ 


— rationale based on dilution/attenuation 
factor (DAF) of 100 


— DWQ based on NOAEL, body mass, UF 
United States 
¢ Generally 100x DWQ 


— specific DAF developed for some 
contaminants 


LABORATORY TEST PROGRAM: 


Extraction Tests 
¢ Regulatory 
=REUS 


— CGSB (SWEP, Reg. 347) 
¢ Distilled Water (effect of pH) 


¢ Sequential Batch Extraction (kinetics, 
solubility limitation) 


North American Leaching Tests: 


Canada 

¢ SWEP (B.C.) 

* TCLP (Alberta, Quebec) 

* Reg. 347 LEP (Ontario) 

¢* CGSB (Federal, all other jurisdictions) 


United States 
¢ TCLP and WET (California) 


Regulatory Criteria for PCBs: 


Canada 
¢ Ontario & Manitoba 0.3 mg/L (300 ug/L) 


— Ontario uses criteria for materials < 50 ppm 


United States 


¢ 10 ug/L for municipal or non-municipal 
non-hazardous waste landfill. (40 CFR 
Part 761.62(b)) 


PCB Paint Samples: 


¢ DEW line composite 


— 79 of 219 samples blended, milled and 
homogenized (2009 ug/g + 10%) 


¢ Control samples (Alkyd & Aroclor 1254) 
— Control A (surface application to cured 
alkyd paint film, 3648 ug/g + 2%) 
— Control B (addition to alkyd paint prior to 
application, 5609 ug/g + 6%) 


ApreNDix C — Use of Regulatory Extraction Tests 


21 


a2 


Batch Extraction Results: 


Sequential Batch Extraction: 


Sample LEP TCLP DW 


DEW line composite 4 39439% 188+7% 7.68+31% 


Control A 


i) 1) 
(surface application) 2.594+12% 3.04+7% 3.91+28% 


Control B 


9 i) 
(matrix addition) 2.43+9% 2.16412% 4.08+7% 


Sample 


Cycle Cycle Cycle Cycle Cycle Cycle 
1 2 3 4 5 6 


DEW line 4.26 0.43 N.D. N.D. N.D. N.D. 
ControlA 1.85 2.24 0.60 0.52 0.43 N.D. 


Control B 1.14 0.82 N.D. 
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Batch Extraction Summary: 


e PCBs leach from each material investigated, 


e All concentrations <10 ug/L USEPA criteria 
(40 CFR Part 761), 


e All concentrations <300 pg/L 
Ontario/Manitoba criteria (waste not 
hazardous by definition), 


e Maximum PCB concentration found in batch 
extractions was 20% of solubility, and 


e Distilled water most aggressive extraction 
fluid. 


SBEP Summary: 
e PCBs found in first two extraction cycles. 
e Initial wash-off of DEW line samples, 
e Cycle 1 extract similar to DW extract, 


e Controls showed initial increase in PCB 
conc. followed by rapid decrease, and 


e Control B after 2nd leaching cycle higher 
than the solubility limit of PCBs in distilled 
water (42 - 47 ug/L). 


APPENDIX D 


PRELIMINARY ECOLOGICAL RISK ASSESSMENT: THE POTENTIAL 
FOR UsiING LANDFILLS FOR THE DISPOSAL OF PCB-AMENDED 
PAINTED MATERIALS ACROSS THE ARCTIC 

Presented by Doug Lee 


(Synopsis and Presentation) 


Sorel Environmental Sciences Ltd. was 
contracted by the Department of National 
Defence (DND) to complete a detailed 
examination of the ground squirrel issues 
associated with the potential landfilling of PCB- 
amended painted materials and a preliminary 
Ecological Risk Assessment (ERA) for landfilling 
of PCB-amended painted materials located at 
Distance Early Warning (DEW) line station sites 
across the Arctic. 


The presence of burrowing animals such as 
the ground squirrel have been observed in 
landfills across the Arctic. Their behavior, 
habitat and community patterns make them a 
potential exposure route for the PCB-amended 
painted materials. Arctic ground squirrels will 
colonize and increase population given suitable 
conditions. Suitable conditions include: 
unfrozen, non-compacted stable soils for 
burrowing and an available food source. 
Landfilled areas are potential colonizing areas for 
ground squirrels due to the disturbed nature of 
the soil allowing for ease of digging and 
burrowing. Ground squirrels represent a 
potential prime receptor via the incidental 
ingestion of PCB paint chips, while the arctic fox 
represents a predator used to determine and 
endpoint assessment for the bioaccumulation of 
PCBs. A preliminary ecological risk assessment 
(ERA) was performed to assess the risk 
associated with the potential landfilling of PCB- 
amended painted material. 


The objective of the ERA was to quantify 
potential ecological risks associated with PCB- 
amended painted materials in the event they are 
disposed of in landfills across the Arctic using 


site assessment and reference data obtained by 
ESG. A probabilistic model was developed to 
simultate exposure to two terrestrial receptors 
(arctic ground squirrels and arctic fox), compute 
the probability of exceeding a chemical exposure 
limit, and summarize the relative contribution of 
the different exposure pathways to the total 
exposure dose. 


The following are critical assumptions 
made throughout the risk assessment: 


e Exposure resulting from the ingestion of 
water, ingestion of plants, inhalation of 
contaminated air, and dermal contact were 
not included in this preliminary ecological 
risk assessment. The water exposure route 
was not included due to the low solubility of 
PCB in water (<1 mg/L) and the finding that 
leachability of PCB in paints is low. The 
plant exposure route was not included 
because it is assumed that vegetation root 
growth on the covered landfill will not 
exceed the depth of the soil covering the PCB 
contaminated materials and therefore uptake 
of PCB into plants will not occur. The other 
exposure routes, dermal contact and 
inhalation of contaminated air, are generally 
considered negligible for terrestrial wildlife. 
Also, as a result of weathering at the site it is 
assumed that volatilization losses, and the 
subsequent contamination of air, would have 
occurred some time ago and would no longer 
be a valid transport pathway. 


e The underlying assumption made was that 
normal distribution of assessed concentra- 
tions of the PCB-amended painted materials 
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and loose paint chips in the landfill would be 
directly available for consumption and will 
be bioavailable by burrowing animals 
(ground squirrels). It is recognized that 
probabilities for ecological risk will be 
overexagerated by this extreme assumption 
of ubiquitous landfill contamination. It is 
done to achieve the goals of identifying the 
uptake/accumulation factors that are of 
legitimate concern while eliminating those 
pathways that are not of concern from future 
evaluation and reclamation. 


e Use of conservative assumptions adds a level 
of protection to conclusions of no or low 
probability of effects and provide specific 
modeling aspects which can be further 
delineated or studied should it be necessary 
to remove levels of uncertainty. 


Conclusions from this report find that 
based on the preliminary risk assessment, the 
disposal of PCB-amended painted materials in 
landfills pose no appreciable risk to either arctic 
ground squirrels or arctic fox. No appreciable 
risk is based on the NOAEL (No observable 
adverse effect level). The probability of 
exceeding a NOAEL (No observable adverse 
effect level) for PCB is <1% for both ground 
squirrel and arctic fox. 


The following recommendation can be 
made based upon the findings in this report. 
There are significant uncertainties in the dose 
estimates which result from the use of 
conservative values, and textbook rather than 
field measured constraints. It is recommended 
that future efforts focus on reducing this 
uncertainty by: 


1. Field measurement of tissue concentrations 
from arctic ground squirrel populations 
living within landfills containing PCB- 
amended painted materials. 


2. Field measurement of Bioconcentration 
Factors for PCBs and each receptor of 
concern. 


3. Develop site specific exposure endpoints 
based upon data gathered in points 1 and 2. 
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Key Bioavailability References 


Geistfeld, J.G., Bond, M.G., Bullock, B.C., and 
Varian, M.C. Mucinous Gastric Hyperplasia in 
a Colony of Rhesus Monkeys (Macaca mulatta) 
induced by Polychlorinated Biphenyl (Aroclor 
1254). 1982. Laboratory Animal Science 32:83-86. 


e Evidence suggests from this paper that PCB 
in paint is bioavailable. A sample of 
superficial paints and concrete taken from the 
building housing the monkeys contained 
225 ppm of Aroclor 1254. Concentrations of 
the polychlorinated biphenyl (PCB), Aroclor 
1254, was found to be present in adipose that 
liver tissues up to 14 ppm. 


e The clinical and morphological changes 
observed in these monkeys are similar to 
those described for experimental poisoning 
with PCB. The conclusions from the paper 
report that the source of the toxic agent was 
in the primate building erected in 1970. 


Cieslak, J.A., Kostyniak, P.J., Greizerstein, H.B. 
and Cline, J.M.; Long Term Assessment for an 
Accidental Exposure to Polychlorinated 
Biphenyls in a Rhesus Monkey Colony. The 
Toxicologist 30:288, 1996. 


e This was a follow-up study describing PCB 
poisoning which occurred in a rhesus 
monkey colony housed in the Bowman Gray 
School of Medicine primate facility. Their 
findings showed that rhesus monkey mothers 
having greatest risk for exposure experienced 
a dramatic increase in the number of 
stillbirths, when compared to mothers who 
had lived in the facility after the PCB 
problem had been addressed. 


e The animals in this study provided a unique 
opportunity to examine potential effects of 
PCBs since this population had undergone 
chronic exposure from contaminated paint 
chips. It also offered the opportunity to 
examine the half-lives of specific PCB 
congeners in this unique population. 


Skrentny, R.F., Hemken, R.W., and Dorough, 
H.W. 1971. Silo sealants as a source of 
_polychlorobiphenyl (PCB) contamination of 
animal feed. Bull Environ Contam Toxicol 
6(5):409-416. 


e This reference provided evidence for transfer 
of PCBs from Silo Sealant Paints to the silage 
stored within. 


¢ Data on transfer over time provided the basis 
for calculation of a Biotransfer Factor. 


Key Ground Squirrel References 


Allen-Gii, et al., Dec. 1997: Heavy Metal, 
Organochlorine Pesticide and PCB 
Contamination in Arctic Ground Squirrels in 
Northern Alaska, Arctic. Vol. 50, No. 4 pp. 
323-333. 


Batzli, G.O., Sobaski, S.T., 1980: Distribution, 
Abundance, and Foraging Patterns of Ground 
Squirrels near Atkasook, Alaska, Arctic and 
Alpine Research. Vol. 12, No. 4, pp. 501-510. 


Murie, J., Michener, G., eds., 1984: The Biology of 
Ground-Dwelling Squirrels. 


Hakonson, T.E., 1999: The Effects of Pocket 
Gopher Burrowing on Water Balance and 
Erosion from Landfill covers, J. Environ, Qual. 
28 pp. 659-665. 


Hakonson, T.E., et al., 1982; Evaluation of 
Geologic Materials to Limit Biological 
Intrusion of Low-Level Waste Site Covers, 
ANS Topical Meeting. Apr. 19, Richland, 
Washington. 


Hakonson, T.E., 1986: Evaluation of Geologic 
Materials to Limit Biological Intrusion into Low- 
Level Radioactive Waste Disposal Sites, 
LA-10286-MS, February. 


Nyhan, J.W., et al., 1986: Corrective Measures 
Technology for Shallow Land Burials at Arid 
Sites: Field Studied of Biointrusion Barriers and 
Erosion Control, LA-10573-MS, March. 


Hakonson, T.E., et al., 1982: Disturbance of a 
Low-Level Waste Disposal Site by Pocket 
Gophers, Health Physics. 42(6) pp. 868-871. 
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Behavioral Issues 


2» Hibernation: 7 - 9 months/year. 


a> 


Arctic Ground Squirrels Colonizing: Arctic Ground Squirrels 
(Spermophilus parryi) will colonize and 
increase population within landfills. 

A potential exposure route in the 
landfilling of PCB-amended 


painted materials. 


Burrowing Characteristics Gnawing Habits 


2» Ground squirrels have been observed not to gnaw 
extensively unless trapped in a confined space (ie. 
ee Arctic Ground Squirrels will burrow below traps). 
1.0 meters if: 2» Observed gnawing on cardboard and plywood, 
possibly for the glue, particularly if in a confined 
space. 


2» Average burrow depth is 0.5 - 1.0 meters 


e the soils are not frozen, 


e the soils are not compacted or overly rocky, \ da , 
- most of the material is shredded however, there is 


e the soils are stable. likely to be incidental ingestion. 


2» Incidental ingestion of soil and rocks occurs during 


F)SOREL 


Preliminary Ecological 
Risk Assessment 


: oe ey re 
The potential for using landfills for within Landfill 


Incidental Incidental 


the disposal of PCB-amended painted Ingestio Ingestion 


materials across the Arctic. PCB-amended painted 
SOREL material 


prenatal 


Sts usd 
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Fate —- Effect 


Important Physical/Chemical and 
Environmental Fate Parameters: 

2 K,,, - used to predict bioconcentration in organisms, the 
greater the K,,, the more likely the chemical (PCB) is to 
partition within the animal (ground squirrel). 

2 Log K,,, of PCB = 6.5 

a 

2» NOAEL - No Adverse Effect Level = 0.01 mg/kg bw/d 

2» RfD - Reference Dose = 2.0 x 10° mg/kg/day 


Assumptions 


2 Landfill is in a stable location (proper landfill siting). 
2» material in landfill will be covered. 


2 weighting factor: weight of paint makes up 10% of weight 
of material. 


2» time use factor: ground squirrel will forage 30% of the 
year, 70% of the year will be spent in hibernation. 


2» PCB-amended painted materials are bioavailable. 
2» Incidental ingestion of paint chips while gnawing and 
burrowing will occur. 


ERA Results/Conclusions 


The most probable daily dose for the arctic ground squirrel is estimated to be 
1.22 x 10° mg/kg/day. 

The most probable body burden to be found in a ground squirrel is 0.184 
mg/kg of PCB. 

The most probable daily dose for the arctic fox is estimated to be 9.61 x 107 
mg/kg/day. 

The most probable body burden to be found in a arctic fox is: 1.45 x 10 
mg/kg. 


Based on the preliminary risk assessment, the potential landfilling of PCB- 
amended painted materials poses no appreciable risk to either arctic 
ground squirrels or arctic fox. 


Bioconcentration Factor (BCF) 


2» BCF - provides a measure of the extent of chemical 
partitioning at equilibrium between a biological medium 
(ground squirrel) and an external medium such as PCBs. 


~~ 

2 Free Aroclor BCF Number: 4 x 10% 

2” Bound PCBs in Sealants BCF Number: 2.1 x 104 

2 [Theoretical] Bound PCBs in Paint BCF Number: 1.0 x 10° 


Model Inputs —- Outputs 


Model Outputs 
Paint to wood ratio (kg painvkg wood) | Expected Daily Intake from paint 
e PCB concentration in paint (mg/kg consumption (mg/kg/day) 
paint) 
© Ene Expected Daily Intake from 
«© BTF mammal (Free Aroclor 1254) mammalian consumption (mg/kg/day) 
« _F, (fraction of non-food diet) 
« F, (fraction of painted wood in non- e Steady-State Body Burden (mg/kg) 
food diet) 
« Fx (fraction of paint in dry matter 
ingested) 


* F. (fraction of mammal in diet) 

© BW (ody Weight, kg) 

« FIR (Food ingestion rate, kg/day) 

e@ DMIR (Dry mater ingestion rate, 
kg/day) 

@ BCF mammal (free aroclor) =BTF x 
DMIR 


e PIR (paint ingestion rate, kg/day) 

MIR (mammal ingestion rate, kg/day) 

© Time use factor hibernation, depth 
ratio 

e Bioavailability index 

* tr half life for PCB within mammal, 


ERA Recommendations 


Reduce uncertainty by: 

2» Field measurement of tissue concentrations from ground squirrel 
populations living within and around landfills containing PCB- 
amended painted materials. 

2” Measurement of Bioconcentration Factors for PCB paints for 
each receptors of concern. 


2” Develop site specific endpoints based upon data gathered in 
points 1 and 2. 
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PCB Concentration in Paint Chips Total Daily Intake (TDI) of PCB in paint 
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APPENDIX E 


LANDFILL DESIGN 
Presented by Art Washuta and Bill Holme 


(Synopsis and Presentation) 


Introduction 
e Landfill Design — Southern and 
Northern Applications 


e Demolition Waste Landfills 

e Municipal Solid Waste Landfills 

e Hazardous Wastes 

e Dedicated Landfills or “Mono-fills” 
¢ Monitoring 
e Specific Issues 


Construction and Demolition Waste 
Landfills 
e Typical Waste Characteristics 


e Design 
e Typically unlined cells — cover 0.6 to 
1.0m 


e Newer, larger facilities may include 
clay liners and leachate collection. 

e Wastes in the north included with 
municipal waste — unlined facilities. 


Municipal Landfills 
e Design driven by geologic and 
regulatory issues. 
e A description of landfill 
configurations, liner types etc. 


Hazardous Waste Landfills 
e Design driven by geologic and 
regulatory issues. 
e A description of landfill 
configurations, liner types etc. 


Mono-fills 
e Design driven by geologic and 
regulatory issues. 
e A description of landfill 
configurations and design examples. 


Landfills in Permafrost Environments 
e Characteristic Issues 
e Leachate Collection Impractical 


e Permafrost for Containment 


Limitations 
e Cracks, fissures 
e Unsaturated Permafrost 
Benefits 
e Relatively low 
permeability 
e Canadian Practice 
e Construction and Demolition 
Landfills 
e Municipal Landfills 
e Hazardous Waste Landfills 
e Mono-fills 
e Alaskan Practice 
e Permafrost as Containment 


Monitoring 
e Construction and Demolition Waste 
Landfills 


e Municipal Landfills 
e Hazardous Waste Landfills 


¢ Mono-fills 
Landfill Costs 
e Relative Costs 
e Unlined 
e Clay Liner 
e Composite Liner 
e Double Liner 


Specific Issues 
Paint chips on site after building 
demolition 
e Means of minimizing 
dispersal into the 
environment. 


Burrowing Animals 
e Potential impacts on landfill 
stability and possible 
mitigative measures. 
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The Technical Feasibility 
of Landfilling PCB - 
Amended Painted Material 


UMA Engineering Ltd. 
EBA Engineering Consultants Ltd. 


PCB Paint Working Group 
July, 1999 


Graiticion and Demolition 
Waste Landfills 


o Inert waste 


Careraction and Demolition 
Waste Landfills 


o Design 
o Typically unlined cells with cover of 0.6 to 1.0 m 


o Clay soils preferable, but granular soils used if clay not 
available 


o Newer, larger facilities include clay liners and leachate 
collection 


a 
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Introduction 

o Landfill Design 

Demolition Waste Landfills 
Municipal Solid Waste Landfills 


Hazardous Wastes Landfills 
Dedicated Landfills or “Mono-fills” 


o Monitoring 


o Specific Issues 


Gohstniction and Demolition 
Waste Landfills _ 


o No physical, chemical or biological changes 
o However they typically contain small amounts 


of: 


o Construction materials and containers - adhesives, 
leftover paints, roofing cements solvents 


o Waste oils and grease 
o Inseparable constituents -paint, carpet formaldehydes 


o Asbestos, batteries, fluorescent bulbs, appliances 


a 


CGohancion and Demolition 
Waste Landfills 


o In the north wastes are included with municipal waste 
- unlined facilities 


o Run-on and run-off control systems to prevent flow on 
to and the flow off the active portion of the landfill 


Compacted Clay Liner 


Granular Drainage Laye' 


Leachate 
Collection\, 


‘Compacted Clay Layer 


Double Liner With Compacted Clay 


Geonet Drainage layer 
Granular Drainage ene 


Ss 


Leachate cain 


Geosynthetic Membrane Compacted Clay|Layer 


Leachate Detection 


Q Liner and leachate collection system 


OQ Groundwater monitoring system 


Q Run-on control system to prevent flow on to 
the active portion of the landfill 


Q Run-off control system to collect run-off from 
the active portion of the landfill 


Single Composite Liner 


Geonet Drainage Layer 


Geosynthetic Membrane. 


\ 


Granular Drainage ao 


Compacted Clay Layer 


Q Design driven by geologic and regulatory issues. 


a CCME Guidelines for Landfilling Hazardous Waste 


ume 
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Hazardous Waste Landfills 


designs - combination of geomembrane and clay 


Leachate collection, monitoring and removal systems 


o Low permeability cap, clay, and synthetic liner 


o Design 
Function of geology and waste type 
Inert waste - generally no liners or monitoring 


Monitoring can be requested by the regulatory 
body 


Contaminated soil landfills often have lined cells 
and monitoring 


Liner Performance 


o Clay Liners - Variable Performance 
(dh/dl=1, k=1x10°8 m/s) 8.6m3/hectare/day 


o Geomembrane over Clay - Poor contact 
(3 m head) .160 m3/hectare/day 


o Geomembrane over Clay Good contact 
(3 m head) .111 m?/hectare/day 
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Mono-fills 


o Specific Use 


o Contaminated soil landfills 


o Drilling wastes 

o Construction and demolition wastes 
o Asbestos 

o Ash 


Industrial process waste 


Liner Types 


o Compacted Clay Liners 
o Geomembrane 
o Geosynthetic Clay Liner (GCL) 


o Composite Liners 


Leachate Collection Systems 


Drainage and Filter Layer 
Collection Pipes 

Most Newer Municipal Landfills 
All Hazardous Waste Landfills 


Leachate Collection Systems 


o Design for expected flow rates during operation and 


after capping 


Drainage Layer 

e 30 to 120 cm thick 

o K>1x 10? cm/sec 

o Filter to protect drainage layer 

e Synthetic drainage layers acceptable 
Pipes 

e 15 to 30 m spacing 

o Slope 2 to 4% 


Landfills in Permafrost 


o Special Issues 
o Leachate collection impractical 
o Limited construction resources 


o No clay in many communities 


Landfills in Permafrost 


o Current Practice 
Many “Dump” sites 
Trend to “Modified Landfills” 
Sorting waste and daily, or weekly Cover 
Generally no constructed liners 
Incineration common at remote sites 
No hazardous waste facilities 


Construction and demolition wastes in municipal 
landfills 


Landfills in Permafrost 


o Special Issues 
o Permafrost for Containment 


o Current Practice 


Landfills in Permafrost 


o Permafrost for Containment 
o Relatively low permeability 
o Cracks, fissures provide pathways 
o Unsaturated permafrost higher permeability 


o Saline, warm permafrost higher permeability 


eo Mono-fills 
o Construction and demolition wastes at remote sites 
© Contaminated Soil - DEW Line freezeback design 
o Alaska 
o Drilling Wastes - freezeback design 
o Some municipal landfills freezeback design 
o Freezeback Design 
o Thermal performance monitored 
o Active layer within the cover 
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Monitoring _ 


> Construction and Demolition Waste Landfills 


o Generally no monitoring 


© Monitoring can be requested by the regulatory body 


© PCBs not routinely monitored - sone data presented in 
option analysis 


o Typical monitoring, (if requested) 


Landfill Class | Background Detection Assessment, 
| | Response 


Class III Routine Potability, | Sodium | Routine Potability, 
cop, 


(Construction and | COD, Chloride 
Demolition Waste) | TDS, | Sulphate TDS, 
| Dissolved Metals | pH Dissolved Metals 


Alberta Environment, Recommended Groundwater Monitoring (Draft Guidelines) a 


Monitoring 


o Municipal Landfills 


o Groundwater monitoring - varies for different jurisdictions; Alberta 
recommended guidelines 


o PCB's not routinely monitored - some data presented in option analysis 


e Once or twice a year, depending on size and permit 
Landfill Class Background Detection 


Municipal Routine Potability, | Routine Potability 


>10,000 tonne/yr 


Dissolved Metals | 
Municipal Routine Potability, Sodium 
<10,000 tonne/yr coo, Chloride 
TDS, Sulphate 
Dissolved Metals pH 


Alberta Environment, Recommended Groundwater Monitoring (Draft Guidelines) = 


Monitoring _ 


ars mie 
cop ; 


Routine Potability, 
cop, 


Alberta Environment, Recommended Groundwater a (Draft Guidelines) 


Genes 
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Monitoring 


o Municipal Landfills 


o Up-gradient and down-gradient wells 


o Performance standards: 


Coneerraton (7) 


Chloride (Cl) 


Sulphate (SO.) 


o Hazardous Waste Landfills 


o Up-gradient and down-gradient monitoring 


o “Comprehensive” groundwater monitoring program, 
typically four times per year 


o Baseline monitoring 1 year prior to commissioning 


o Northern ee 
o Visual 
o Soil and Water 


o Thermal 


Rn we res ery 
REAR soning STS ' een COG ATO RIC F BOR, 
Badteruency H dat 


MOD: EELS 
DEC CNET ek 


Monitoring Landfill Costs vs. Design Standard.. 


CostComparisons-LandfillOptions 
Based on a standard cell to Contain 100,000m? 


is geod 


3 
E 


@ Ealuate themalcoddinons 
EY ASSAS IOI et : 


2 Evahiace mamwnng RequEnSy 


 euekand soy 
AWOL MORRO LAURA, Northern Construction 


Southern Construction 


Root tin ‘ Unlimited Clay Lined Composite - 
ume | Uned = 


Estimated Cost per Contaminated Cubic Meter 


Specific Issues 


o Paint chips on site after building demolition o Minimize paint chips 
OR ateere ng Animale ° Ses ground with plastic to collect chips 
o Dispose of accordingly 


o Scrape Soil 
o Dispose of Accordingly 
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Burrowing Animals - 
Potential Mitigative Measures 


ine Technic 


o Cobble, cobble-gravel, bentonite clay al Feasibility 


o Wire mesh 


of Landfilling PCB - 


o Mole Chaser — high frequency f - 
: Amended Painted Material 
o In-palatable vegetation cover 


ee UMA Engineering Ltd. 

o Extermination EBA Engineering Consultants Ltd. 
PCB Paint Working Group 
July, 1999 
A 
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APPENDIX F 


FEDERAL REGULATIONS AND CCME GuIDELINES 


APPLICABLE TO PCB WastTE MATERIALS 
Presented by Dave Campbell 


Federal Regulations and CCME Guidelines applicable to 
PCB Waste Materials 


A) Background/Historical 


1, Constitution Act (1867) 

a) Federal Powers 

b) ‘Provincial Powers 

c) Federal/Provincial Efforts - CCME 


e 1968 - Japan PCB incident 
e 1973 - OECD call for PCB restrictions 


2. 1977 - Chlorobiphenyl Regulations 


3. 1979 - Chlorine spill in Toronto 


‘History’ Continued. ... 


8. 1986 - Canada-U.S. Agreement 


9. 1988 - Canadian Environmental Protection Act 
(CEPA) passed 


10. 1988 - St. Basil le Grand fire 
- PCB Waste Storage. Interim Order 


11. 1989 - Basel Convention signed 


B) PCBs & the 1977/85/91-1 Chlorobiphenyl Regs 


1929 - PCB manufacturing began 

1968 -Japan incident - first alert 

1971 - Monsanto withdraws use/ trans. & caps. 

1973 --OECD calls for restrictions/ trans. & cap. 
1977 -Chlorobipheny! Reg No. I bans use/ tr & cap. 
1980- amended - restrict to trans. & cap before 1980 


(Presentation) 


‘History’ Continued.... 


4.1985 -TDGA passed 
- Defines hazardous wastes 


5.1985 -PCB spill (Kenora) 


6.1986 -CCME Hazardous Waste & PCB Action 
Plans 


‘History’ Continued... 


12.1990 -PCB Tr & Destr/Export Ban Regs (Can 
U.S.) 


13. 1991. - Chlorobiphenyl Regulations under CEPA 


14. 1992 Export / Import Regulations (EIHW) 
& PCB Storage Regs passed 


15. .1995 - Toxic Substance Management Policy 
16.1995 - CCME PCB Transformer Protocols 
17.1997 - PCB Export Ban (can U.S. for non-landfill) 


18. 1998. - CCME adoption of PMTS 


Chlorobipheny! Regulations 1977/85/91 


1985 - Chlorobipheny] No. 2 (products) 

1985 - Chlorobiphenyl] No. 3 (release) 

1985 - TDGA restricts transport 

1991 - Chlorobiphenyl Regs under CEPA 
- release to environment 50 PPM, I gm/d 
- limit in products 50 PPM 
- restricted use 
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7. 1986/90 - CCME Tr/Destr/Mngmnt Guidelines adopted 
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Federal Mobile PCB Tr. & Destr. Regs Storage of PCB Material Regulations - 1992 


Air 

* particulates - 50 mg/m3 

¢ Dioxin &Furan - 12 ng/m3 
¢ PCBs - 99.9999% 


e Problem with Interim order and prov. regs 
* 100 L or more of liquids 

* 100 kg or more of solids 

Liquid - * storage requirements 

° PCBs -5 ug/L, 2 mg/kg in oil 
° Dioxin & Furan - 0.6 ng/L 


* access to sites 
fire protection 


Solids 
¢ PCBs -.005 mg/kg 
* Dioxin & Furan - | ug/kg 


e labelling 


¢ records and reporting requirements 


NAFTA, UN ECE & UNEP cont'd 


F) NAFTA, UN: ECE & UNEP UN ECE (June 1998) 
NAFTA - RAP (December 1996) 

e PCB use phase-out 

e sensitive sites by 2000 

e any use by 2008 

e storage time limits 

e approved treatment & destruction facilities 


e PCB use phase-out 

e all use by 20 10 

e destruction by 2015 
e BAT emission limits 


UNEP to be completed in 2 years 


G) Future Regulatory Changes 
TSMP/PMTS Management 


The Polychlorinated Biphenyl Regulations - 1999 Objectives 


e PCB use phase-out sensitive locations by 2000 
® phase-out of all uses by 2008 


e Virtual Elimination from the environment, 
based on socio-economic time lines of Toxic, 


Persistent, Bioaccumulative and man made 
Substances (Track 1) 


e Prevent or Minimize the Release of Toxic 
Substances by Applying Life-Cycle 
Management (Track 2) 


The PCB Material Storage Regulations - 2001 
e prohibition against storage after 2010 
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Examples of Substances 
Satisfying Criteria for Track 1 


US EPS - PCB Bulk Product Waste 


e hexachlorobenzene 

e mirex 

e PCBs 

e polychlorinated dibenzodioxins 
e polychlorinated dibenzofurans 
e toxaphene 


> 50 ppm PCB 
Non-Liquid Bulk Wastes or debris 
Shredding of automobiles or appliances 
Plastics - insulation from wiring, furniture 
laminates etc 

light ballast potting materials 


US EPA Disposal 


e Performance Based - incinerator, chemical waste landfill, 
Hazmat landfill, thermal decontamination, 

e Municipal Waste Landfills - plastics, debris,. shredding or others 
that leach < 10 ug/L 


e Risk-based Clean-up 
e Disposal as daily landfill cover 
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APPENDIX G 


PCB IN PAINT OPTIONS ANALYSIS 
Presented by Mike Fowler 


(Synopsis and Presentation) 


1.0 Objective 


Present the various technical options for the 
disposal or management of demolition waste 
associated with materials that have been painted 
with coatings containing PCBs, including a 
discussion of a conceptual risk model and the 
Technical Feasibility of disposal or treatment 
options. PCBs in paint are a source of non-liquid 
PCBs or NLPCBs. 


2.0 Exposure Risks 


Once any PCB-containing paint (as a source for 
non-liquid PCBs or NLPCB) has dried and cured 
on a surface, the PCBs are bound up within the 
structure of the paint coating. The ability of the 
PCBs to become bioavailable for absorption into 
living organisms, and the possibility of PCBs 
leaching out will both directly effect the overall 
level of risk. 


2.1 Air Inhalation Pathway 

e Desorption of pure phase PCBs from the 
paint matrix would appear to be unlikely 
given that the PCBs are bound into the paint 
structure. PCBs by their very nature are not 
highly volatile and losses from PCBs bound 
in the paint matrix would also seem unlikely. 
However, initial experiments conducted at 
the University of British Columbia have 
indicated that some lower chlorinated PCBs 
may volatize from PCB-containing paints at 
70°C (which is above normal conditions) 
(Cullen and Reimer, Env. Sci. & Tech. Vol. 31, 
1997). 

e¢ PCBs can be found in background 
concentration in outdoor air and indoor air 
(sometimes at order of magnitude higher 
indoors). 

e Compared with the daily intake of PCBs in 
food, the risk from NLPCBs does not pose a 
health risk (PCB aus dauerelastischen 
Dichtungsstoffen in schweizerischer 
Innenraumluft, Mitt. Gebiete Lebsnsm. 

Hyg., 84, Jan 93, Mengon, W.). 


e Some NLPCB US studies exclude this 
pathway deeming it insignificant. 

e “Based on air samples collected (32 samples)... 
neither evaporated PCB congener nor airborne 
NLPCB particulate were detected” (Risk 
Assessment of PCB in Non-Liquid Materials 
...various Air Force Bases, Oct. 97, Parsons 
Engineering Science Inc.). 


2.2 Dust Ingestion Pathway 

e Flaking and decaying paint surfaces may 
present a dust hazard. 

e The principal degradation mechanism for 
paint is u.v. radiation exposures, with 
physical wear and damage being the second 
mechanism of note. Note that u.v. exposure 
in the arctic was found to be too low to 
significantly degrade paint (comment from 
Ashton in 1998 wrt NCR study). 

e NLPCBs enter the digestive track through 
hand to mouth activity & food contami- 
nation. 

e Use of paint is generally not such that 
ingestion is a risk (i.e. industrial work areas) 
and proper handling procedures minimizes 
this pathway. 


2.3 Surface Contact Pathway — Dermal Contact 

e Receptor must directly contact the surface 
and some surface PCBs must be pasted to the 
skin, which some is then ingested or available 
for dermal contact. 

¢ 82% wipe samples were non-detect for 
material found to contain PCBs (Parsons, Oct 
hele Wap 

e Results of US studies (Parsons — Oct. 97 and 
Risk Assessment of PCBs On-Board Navy Ships, 
Dec. 96, Operational Technologies Corp.) are 
no significant risk from dermal contact. 

e Elevated Swipe Test results were attributed 
to vapour or liquid deposition (i.e. there was 
once a liquid source), or paint chips from 
degrading paint. 
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3.0 Option Discussion 


FIGURE 2 Flow chart of options for addressing identified PCBs in paint 
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4.0 


4.1 


Removal of the Paint From the 
Facility 


Do Nothing / Containment in Place 

UK (PCBs Indoor Air Contamination Due to 
Thiokol-Rubber Sealants in an Office Building, 
Chemosphere, Vol. 25, 1992, Heinzow, B., et 
al.) , Swiss (Mengon 1993), US Air Force 
(Parsons 1997), US Navy (Operational Tech. 
1996) studies all indicate no significant risk 
from continued use. 

“Containment in place” adds insignificant risk 
reduction as dermal contact route is 
insignificant (except to contain chipping and 
degrading paint). 


Physical Stripping of Paint 

Must accept that this procedure will not 
remove 100% of the paint so there will be 
some residual risk. 

In some cases (e.g. northern and pre- 
fabricated facilities) both sides of a panel are 
painted so some deconstruction is required 
and traditional techniques will generate some 
construction debris. 

High exposure to dust containing PCBs 
during removal operations, but controllable 
through proper OH&S procedures. 
Containment and clean-up of “dust” is very 
difficult (but achievable). 

Controlled paint stripping can be expensive 
and requires specialised equipment and 
training. 

Exposure is dramatically increased because of 
the increase in dust ingestion (also consider 
that the dust itself may pose a hazard). 


Best Practice Removal Methods 

e Wet scraping techniques 

° Building component replacement 

e Enclosure systems (However the 
volatility of PCBs in paint should still 
be considered.) 

e Power sanders with high efficiency 
particle accumulator (HEPA) exhaust 
filters. 

e HEPA vacuum blasting equipment 

e HEPA vacuum needle guns 

e Certain chemical removal methods 


e¢ NOT RECOMMENDED - HEAT 
GUNS or DCM (Based on 
examination done for lead based 
paints.) 


5.0 Dealing with Building Materials 


5.1 


Decommissioning Risks 
The risks are generally acceptable within 
established procedures (various Canadian 
and US studies). 
OH&S procedures to reduce any potential 
risks include (Labour Canada letter to CAW 
wrt Rail Car Paints 13 November 1991): 
¢ Mask of high efficiency with a 
protection factor of 50 (high-efficiency 
filters and organic vapour cartridges 
for paint concentration greater or 
equal to 50 ppm. 
¢ Worker training 
e Gloves, dust protection and proper 
construction safety PPE 


Storage 

Temporary management option only, 

nevertheless risks are controllable with 

adequate effort and monitoring (and 
associated costs). 

e “Although no data is available to quantify 
the risk reduction ...(measures) ... 
specified by USEPA as P2 controls 
only” (Assessment of Risk Associated with 
PCB Disposal Amendments, May 11 1998 
Versar Inc). These measures for “On-Site 
Storage Piles of NLPCB and Bulk Product 
Waste” include: restriction of storage for 
180 days, no free liquids in pile, 
protecting pile from precipitation & 
surface runoff, protection from wind 
dispersal, ensure leachate is not generated 
through other reactions, adequate liner 
and foundation. 


Open Burning 

Risk of a fire in the facility itself (accident or 
intentionally started as part of the decommis- 
sioning process) or open burning of the 
demolition wastes will result in open burning 
of the NLPCBs. Note that open burning and 
destruction through fire are not common, 
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5.4 
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however incidents of open burning do 
continue to take place (anecdotal), while the 
risk of accidental fire is low. 

If the materials were to catch fire, the paint 
would likely decompose and the PCBs within 
the paint would partially decompose as well. 
Combustion of PCBs at temperatures less 


870°C results in the emission of significantly 
more toxicological hazardous intermediates, 
specifically certain furans and dioxins. 
However, in the 1990 Fire on the USS Thomas 
Edison samples were taken from an area 
where non-liquid PCB were known to be 
found and no significant release of PCB, 
dixons or furans were found. 

Risk of fire is very low, and potential 
contamination risk following a fire is low. 
(Operational Tech., 1996). 


Solidification/Stabilization & Sealing of 
Materials 

Waste stabilization adds a binding agent, 
such as Portland cement, cement kiln dust, or 
fly ash, to the waste to convert contaminants 
into a less soluble, less mobile, or less toxic 
form by encapsulating the PCBs. Waste 
solidification adds a binding agent to the 
waste to encapsulate the contaminants in 
solid material. Both of these technologies 
reduce the mobility of PCBs, but do not 
concentrate or destroy. This process generally 
involves soil or sediment excavation, removal 
of oversized debris, mixing of the waste with 
the binding agent and water, and possibly 
offgas treatment. The mixture can be either 
disposed of in containers (e.g. 55-gallon 
drums), in on-site cells or trenches, reused as 
construction material (with regulatory 
approval) or injected into the subsurface. 
Stabilization /solidification is considered an 
unproven technology for PCBs disposal 
because the effectiveness of these processes 
for PCBs in soil and sediment is inconclusive. 
The process accomplishes little as it does not 
significantly change the leachability and the 
PCBs are not destroyed (i.e. the PCBs are 
already in a solid matrix). 

Similarly “dip” coating or sealing of the 
materials would not change the leachability. 


ApPENDIX G — PCB in Paint Options Analysis 


6.0 


Material would have to be shredded 
increasing dust transport and injection risk. 
Resulting material would still contain PCBs 
and there would be a higher volume to 
manage. 


Concentrating the Paint or PCBs 


6.1 Thermal Treatment / Solvent Extraction 


Solvent extraction and thermal desorption do 
not destroy wastes but physically separates 
hazardous contaminants from solids, thus 
reducing the volume of hazardous waste to 
be treated. 

Thermal desorption uses high temperatures 
to physically separate volatile and semi- 
volatile contaminants from soil, sediment, 
and sludge. Thermal desorption, typically 
used as a mobile technology, is generally 
cost-effective on wastes containing up to 

10 percent organics and a minimum of 

20 percent solids. The process involves 
materials handling, desorption, particulate 
removal, and offgas treatment. Because 
thermal desorption concentrates PCBs, the 
resulting PCB residue may contain a 
concentration greater than 50 ppm, and other 
regulatory requirements would then need to 
be met (e.g., notification, transport, manifest, 
storage, and disposal requirements). 
Material handling may lead to physical 
restrictions and shredding of the material 
may be required. 

Solvent extraction uses an organic chemical 
as a solvent to collect and concentrate the 
contaminant. The process involves media 
preparation, contaminant extraction, 
solvent/media separation, contaminant 
collection, and solvent recycling. The 
contaminant extracted requires further 
treatment. 

These processes would likely be effective for 
paints, but treatability studies would be 
required. 

The mobization costs of these units is high for 
on-site treatment and not practical. 
Relativity expensive and still requires follow- 
up destruction of a PCB waste that is now 
much more mobile in the environment (and 
poses a higher risk). 


6.2 Chemical Stripping the Paint 


Dichloromethane (DCM) is the most effective 
chemical stripper, however DCM is an ARET 
substance and will be a CEPA regulated 
substance (Schedule 1). 

Caustics are difficult to use, less effective, 
require large volumes, and not effective in 
colder temperatures. 

Will vastly increase the overall volume of 
waste to be handled and the waste will now 
be liquid with the high associated handling 
risks. 

Materials can be chemically stripped from the 
walls or decommissioned building material 
could be brought to a centralised “dip” tank 
to be stripped, which will reduce the 
chemical handling risk (but there is now a 
transportation risk and cost). 

High risk generated through the handing of 
organic or caustic chemicals themselves. 
DCM will remove the PCBs from the paint 
matrix increasing exposure risk because of 
the increase in contaminant mobility. 

The paint sludge still must be destroyed or 
treated. 


7.0 Treating the PCB Sludge or Paint 


Chips 


Note that with these treatment options, all the 
risks with decommissioning the structure, 
concentrating the PCB into sludge and/or 


liberating the PCBs from the paint matrix are also 


entailed. Thus risk from extraction or concen- 
trating and then the risk of treatment, and any 
associated transportation. 


Rd Chemical Treatment 


This method uses chemical reactions to 
remove PCB chlorine atoms from organic 
molecules. An example of a chemical 
dehalogenation process is “base-catalyzed 
decomposition” (BCD). BCD, usually used as 
a mobile technology, is an efficient and 
relatively inexpensive alternative technology 
for treating both PCB-contaminated 
equipment (e.g., transformers) and PCB- 
contaminated soils and sediments. Either 
sodium hydroxide, sodium bicarbonate, or 
aliphatic hydrocarbons are used as hydrogen 
donors. 


BCD can treat PCBs at almost any 
concentration, and laboratory research shows 
that BCD does not produce, and can 
significantly reduce, levels of chlorinated 
dioxins and furans. Process residuals can 
generally be discharged to a publicly owned 
treatment works (water and condensate) and 
to a municipal sewage sludge plant 
(decontaminated sludge), after analysis. 
Relatively complex process with associated 
operational and environmental risks of fuel 
and chemical handling. 

Process requires an extraction methodology 
to be employed first, which will entail 
infrastructure, large extra costs and increased 
risks. Thus, the risk from extraction or 
concentrating and then the risk of chemical 
treatment. 


Biological Treatment 

Bioremediation uses micro-organisms to 
break down or detoxify organic compounds. 
Bioremediation of lesser chlorinated 
congeners works best under aerobic 
conditions (i.e., in the presence of oxygen), 
but highly chlorinated congeners will require 
anaerobic conditions for de-chlorination. 
PCBs will likely require combination of 
aerobic and anaerobic processes. 

No PCB industrial bioremediation system 
had been identified as being capable of 
biodegrading PCBs on a significant scale. 
Will only likely be effective on sludge once 
PCBs have been removed from the paint 
matrix (i.e. will not work on bulk materials). 
Extremely unlikely that process would be 
effective for NLPCB bulk materials. 


Vitrification Technology 

Vitrification technologies use electrodes to 
heat and melt contaminated soil or sediment 
containing organic, inorganic, or radioactive 
contaminants, forming a rigid, glassy product 
when it cools. Temperatures in the process 
are in the range of 1,000-2,000°C. The volume 
of the vitrified product is typically 20 to 45 
percent less than the original volume of the 
waste. PCBs are destroyed by the high 
temperatures used during vitrification. 
Offgas collection systems (e.g., tents or 
hoods) generally are needed. The scrubber 
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water and other process components may 
require further treatment or disposal. 

Will require shredding of material, and 
construction debris materials are not likely 
suitable for the process. 

The USEPA has authorised one vitrification 
system to treat PCBs in soil and sediment 
commercially. 


8.0 Methods for Direct Disposal of 


Building Materials 


8.1 Incineration 
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Incineration is the standard for PCB 
destruction, and the system can achieve 
99.9999 percent destruction and removal 
efficiency. The incineration process treats 
organic contaminants in solids and liquids, 
using high temperatures to volatilize and 
destroy these compounds. The incineration 
process generally consists of waste 
preparation, a waste feed mechanism, the 
combustion stage (e.g., primary and 
secondary combustion chambers), bottom 
and fly ash handling units, air emissions 


controls (e.g., wet scrubber), heat exchangers, 


and exhaust stacks. 
Both stationary and mobile incinerators can 


be used, and the choice is often based on cost 


and volume of material at the site. 

This technology is feasible, proven and 
practised (“six-nines” performance). 
However small amounts of PCB are released 
into the air (1 mg emitted/kg PCB feed). 
Costs are manageable (cost from 
PWGSC-1998): 

e PCB Sludge — $3.00 per kg, 

e PCB Solids — Concrete $3.00 per kg, 

e PCB Solids - Metal $3.00 per kg, 

e PCB Debris — $2.10 per kg. 
Transportation cost can be very high $1.59 
per running km (20 tonnes per load). 
Incinerator can handle construction debris 
although some processing (i.e. cutting into 
smaller sections) may be required. 
Mobilisation costs for portable incinerators 
are high. 
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8.2 Landfills 

e USEPA Study - Worst Case Scenario Risk 
Assessment for Bulk PCB Wastes 

e Estimate of Exposure from Automotive 
Shedder Fluff, USEPA Memo, Aug. 16, 
1988. 

¢ 7.5 x 10° pounds of fluff per 
year, spread over 4 hectares, 
assumed uncovered, unlined 
municipal landfill, 50 ppm 
PCB in fluff. 

e Sample resulting human 
health risks: 
e Inhalation off site 1.8*10°, 
e Inhalation on site 7.3*10%, 
e Ingestion of ground-water 

4.3*107. 

¢ Lifetime Risk 2.1*10 using 10 pg/L 
contamination rate (Versar —1998). 

e Monitoring data indicate that PCBs are 
unlikely to leach into the surrounding 
environment, for landfill sites in Australia, 
which could reasonably be suspected of 
containing PCBs from past disposal of PCB- 
containing equipment. (Wastes Monitoring of 
PCBs in Australia, September 1998, National 
Advisory Body on Scheduled Wastes, 
Australian Ministry of the Environment). 

e In Finnish solid waste sites, the range of 
waste site median PCB concentration (liquid 
sources) values were 0.002 to 0.16 pg/kg (for 
24 sites) and the maximum value was 
0.47 pg/kg. In the leachate, the median PCB 
concentration was less than 0.025 pg/L (for 
50 sites), which was below the detection limit 
and the maximum was 7.6 pg/L. (Environ- 
mental impacts of hazardous wastes in landfills, 
Number 67, series A of the National Board of 
Waters and the Environment, Timo Assmuth 
et al.) 

e 80,000 kg of sealant containing 10,000 to 
18,000 kg of PCBs was deposited in a 
Swedish municipal landfill in southern 
Sweden from 1966 to 1972. The landfill was 
not designed to be leakproof: it was covered 
with a layer of an unspecified type of soil, 
and currently grass, shrubs, and trees grow 
on the site. Only approximately 1 g of PCB 
per year escapes from the landfill (ground- 
water, soil, leachate, and evaporation from 
soil cover). The concentration of PCB in the 


9.0 


From USEPA “40 Code of Federal Regulations (CFR) 


surrounding area was not high; thus, it was 
concluded that most of the PCB remains in 


the landfill. (Draft version of PCB in Sealants: 


Occurrence, Leakage and Toxicity at a Landfill- 
Station (Rassleborg ettan), by Persson, J., 
Pettersen, H., et al. 

Health and Ecological Risks are manageable 
in a landfill. 

No associated risk of chemical handling or 
incinerator emissions. 

Costs are reasonable and transportation cost 
is by far the lowest of any alternative. 


Specifically Related International 
PCB Regulations 


Parts 750 and 761, Disposal of Polychlorinated 


Biphenyls (PCBs); Final Rule”, 


ee 


For 


Vol. 63, No. 124, 29 June 1998 


sampling procedures of PCB bulk product 


wastes see Subpart R (pages 35469 to 35472). 


PCB sample concentrations are to be reported as 
ppm by weight on a dry weight basis. There are 


four disposal options for PCB bulk product 
waste at greater than 50 ppm PCBs (761.62): 


(a) Performance-based disposal, which may be any 


qf the following disposal options: 
incineration in an incinerator 
approved under 761.70, 
¢ chemical waste landfill approved 
under 761.75, 
¢ hazardous waste landfill permitted 
by EPA under section 3004 of the 


Resource Conservation and Recovery Act 


(RCRA), or by a State authorized 
under section 3006 of RCRA, 

¢ alternate disposal approval under 
761.60, 

¢ in accordance with decontamination 
provisions of 761.79, 

¢ metal surfaces in contact with PCBs, 
in accordance with the thermal 
decontamination provisions of 
761.79(c)(6), 


Federal Register, Part 


or 


or 


or 


in accordance with a Toxic Substances 
Control Act (TSCA) PCB Co-ordinated 
Approval issued under 761.77. 


(b) Disposal in solid waste landfills 


The USEPA has provided two different 
landfill disposal options for PCB bulk 
product waste. PCB bulk product waste 
containing PCBs tightly bound within the 
matrix of PCB bulk product wastes and 
bulk product waste which leaches at 
<10 pg/L may be disposed of in municipal 
or non-municipal non-hazardous waste 
landfills. PCB bulk product waste not 
bound in a solid matrix may be disposed of 
in landfills that segregate the wastes from 
organic liquids, which could mobilize the 
PCBs, and that collect leachate generated 
from the landfill cell and monitor it. It is not 
always necessary to determine the PCB 
concentration of leachate from PCB bulk 
Byeane waste. 
Municipal non-hazardous waste 
landfill: (i) plastics (insulation from 
wire or cable; radio, television and 
computer casings; vehicle parts; 
furniture laminates), preformed or 
molded rubber parts and components, 
applied dried paints/varnishes/ 
waxes/other similar coatings or 
sealants, caulking, asbestos, non-liquid 
building demolition debris, non-liquid 
PCB bulk product waste from 
shredding of automobiles or 
appliances that have had PCB small 
capacitors removed; and (ii) other PCB 
bulk product waste, sampled in accor- 
dance with protocols, with leachate 
PCB concentrations of <10 pg/L. 
° See pages 35411, 35451 for additional 
discussion. 


Risk-based disposal 
(pages 35411-35412, 35452) 


Disposal as daily landfill cover or roadbed 
(pages 35452, 35412) 
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PCB in Paint Options Analysis - Copiers" coneminant Aftcied —Mechanlem ot Pol ot Expeeure  pycaptor 
Objective Pome] me ceEEE) 
a> == 

Present in a comparative fashion the 71 

technical feasibility and qualitative 
risks associated with various options 
for the disposal or management of 
wastes associated with PCBs in 


Paint. 


[Neste Pew Oe ot 
—_____ Sorption fp Sol_ 


Air Inhalation Pathway Dust Ingestion Pathway 


PCBs are normally found at background 


concentrations in indoor and in outdoor air. ¢ Flaking and decaying paint surfaces 


Volatilization from the paint matrix is possible, EtG ontaniiinnt tersithe dicestiveteack 
ucnatit significant quantities. ontamination enters the digestive trac 


Compared with the daily intake of food the risk through hand to mouth activity & food 
does not pose a health risk (Swiss study 1993). contamination. 

Most PCBs in Paint US studies exclude this ¢ Principal degradation mechanisms for 
pathway. paint are u.v. radiation exposures & 


‘Based on air samples collected (32 samples)...neither physical damage (e.g. wear, damage, expansion 
evaporated PCB congener nor airborne NLPCB and contraction of substrate). 

particulate were detected’ (Oct 1997 study done for US 

Air Force). 


Surface Contact Pathway See 
(Dermai Contact) 


| Physteal Sepa 
Receptor must directly contact the surface and 
some surface PCBs may be transferred to the 
skin. (Dermal adsorption & some is ingested). CoN RII cocoa mmm gee aes oe Loe EY = 
82% of swipe samples were non-detected for , 

material found to contain PCBs in bulk 
samples. 


Elevated Swipe Test results were attributed to 
vapour deposition or paint chips from 
degrading paint. 


Most uses of paint (i.e. industrial) are generally 
not such that ingestion is a risk. 
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PCB in Paint Removal 


Material Flow 


* PCBs (>50ppm) in Paint are identified at the 
facility 

Then 

* Paint is then removed or building materials 
covered in paint are removed 

Then 

* Direct disposal of Building Materials or 
concentrate the PCBs in a sludge 

Then (if necessary) 

¢ Destruction or Disposal of PCB Chips, 
Residuals or Sludge 


Physical Stripping of Paint 
Will not remove 100% of paint so some 
residual risk will remain. 

Containment of ‘dust’ during removal 
operations is difficult and the ‘dust’ is a higher 
risk substance. 

High dust exposure for workers during 
removal operations, but controllable through 
proper OH&S procedures. 

Traditional abatement techniques will generate 
some construction debris. 

Can be expensive and requires specialised 
training. 


Chemical Stripping the Paint 
Can be done ‘in-situ’ or in ‘dip’ tanks 
Dichloromethane (DCM) is an ARET substance 
(and will be a CEPA regulated substance (Schedule 1)) 
Caustics are difficult to use, less effective, 
require large volumes, and not effective in 
colder temperatures 

Will vastly increase the overall volume of waste 
to be handied 

Many associated risks with chemical and 
chemical waste handling & the PCBs may be 
extracted from the matrix thus increasing 
potential exposures 


Does ‘Do Nothing’ pose a Risk? 


¢ Generally - ‘No’ 
— Paint remains in the paint matrix 


— German, Swiss, US studies all indicate no 
significant OH&S risk from non-liquid PCB 
in Paint sources 

— small risk from degrading paint chips and 
combustion 


‘Containment in place’ adds insignificant 
risk reduction as dermal contact route is 
insignificant, except to contain chipping 
and degrading paint! 


Best Practice Removal Methods 


Wet Scraping Techniques 
Building Component Replacement 


Power Sanders with high efficiency particle 
accumulator (HEPA) exhaust filters 


HEPA vacuum blasting equipment 

HEPA vacuum needle guns 

Certain Chemical removal methods 

NOT RECOMMENDED - HEAT GUNS or DCM 


(based on examination done for lead based paint removal) 


Decommissioning Risks 


¢ Risks are acceptable within established 


procedures 


(CN Rail - Rail Car Study, and US Studies) 
¢ Standard PPE including respirators 
¢ Containment of dust and chips will 


require some precautions and effort 
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USEPA- On-Site Storage Piles of 
NLPCB and Bulk Product Waste 


Restriction of Storage for 180 days 


No free liquids in pile 
Protect Pile from Precipitation & Surface Runoff 


Protection from Wind Dispersal 


Ensure leachate is not generated through other 
reactions 


Adequate Liner and Foundation 


‘Although no data is available to quantify the risk 
reduction ...(measures) ... specified by USEPA as P2 
controls only’ (ay 1998 report) 


However temporary & high cost practice 


Other Options for Handling 
Building Materials 


¢ Open Burning 


— High risks of dispersing the PCBs, and potentially 
dioxins and furans 


— Uncontrolled process 
— Unacceptable practice 


¢ Solidification/Stabilization 


— Unproven Technology (and not likely to work with 
building materials) 
— Will require shredding of the building materials 


— The process accomplishes little as it doesn’t significantly 


change the leachability of the PCBs and the PCBs are 
not destroyed (i.e. the PCBs are already in a solid 
matrix). Landfilling is still required. 


Chemical Treatment 


Chemical Treatment will likely require 
removal from the paint matrix first in order for 
an effective dechlorination 


Higher risk associated with chemical handling 


Must also consider the risks and costs of 
removing the PCBs from the paint matrix 


Vitrification 
Potentially feasible 
Very high cost and there is limited availability 


Will required processing (e.g. stripping) 
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Concentrating Options 


Solvent Washing or Thermal Treatment 
Generally expensive with large mobilisation costs 


Will reduce the volume for transportation & 
destruction 


Treatability Tests will be required 


Most will likely mobilize the PCBs out of the paint 
matrix and thus increase the handling risks 


Shredding or processing of building materials may be 
required 
Destruction of the PCB residuals is still required 


Dealing with 
PCBs Residuals 


Paint Chips, Sludge, PCBs in a solvent, 
liquid PCBs 
Transportation of waste will be required 


Options include: 

— Chemical Treatment 
— Biological Treatment 
— Vitrification 

— Landfill 

— Incineration 


Biological Treatment 


PCBs will likely require combination of aerobic 
and anaerobic processes for the micro- 
organisms to break down or detoxify organic 
compounds. 


Will only likely be effective on sludge once 
PCBs have been removed from the paint 
matrix (i.e. will not work on bulk materials). 
Not yet proven on a significant scale 
Extremely unlikely that process would be 
effective for PCB in Paint materials. 


Methods for Dealing Directly 
with Building Materials 


¢ Incineration 
(can also be used for residuals from other processes) 


¢ Landfill 


Landfills - Related Studies 


Estimate of Exposure from Automotive Shedder Fluff 
— 7.5x10° pounds of fluff per year, spread over 4 hectares, 
assumed uncovered, unlined municipal landfili, 50 ppm PCB in 
fluff 
* Inhalation off site 1.8*10°, 
¢ Inhalation on site 7.3*104, 
¢ Ingestion of groundwater 4.3*10-” 
Lifetime Risk 2.1*10°5 using 10ug/1 contamination rate 
from PCB bulk product waste (USEPA - 1998) 


ICF Inc study (for USEPA) had non-detect for PCBs in 
the leachate from construction and demolition landfills 


Landfills 
PCBs in Paint are unlikely to leach or 
volatilize in significant quantities. 
Costs are reasonable and transportation 
cost is the lowest of any option. 
Health and Ecological Risks are 
manageable in a landfill. 


No associated risk of chemical handling 
or incinerator emissions. 


Incineration 


¢ Feasible - Proven and Practised 


(‘six-nines’ performance - 


so some PCBs are released into the air) 


¢ Mobile Destruction has costly set-up costs 
¢ PWGSC (1998) contract with Swan Hills - 


(so prices will vary) 
— PCB Sludge - $3.00 per kg 
— PCB Solids - Concrete $3.00 per kg 


| 


PCB Solids - Metal $3.00 per kg 


— PCB Debris - $2.10 per kg 


Transportation $1.59 per running km (20 tonnes per load) 


Landfill - Related Studies 


¢ 80,000 kg of sealant containing 10,000 to 18,000 kg of 
PCB was deposited in a Swedish municipal landfill: 
— not designed to be leakproof 
— covered with a layer of an unspecified type of soil, and 
currently grass, shrubs, and trees grow on the site 
— approximately 1 g of PCB per year escapes from the landfill 
(groundwater, soil, leachate, and evaporation from soil cover) 
— concentration of PCB in the surrounding area was not high 
— it was concluded that most of the PCB remains in the landfill. 


¢ In Finnish solid waste sites, the range of leachate was 


less than 0.025 pg/L (for 50 sites). 


¢ For landfill sites in Australia, which could reasonably 
be suspected of containing PCBs from past disposal of 
PCB-containing equipment, it was found that PCBs are 


unlikely to leach into the surrounding environment. 


Summary - PCB in Paint Options 


Option 


Relative Risk 


| Technical Feasibility _| 


Physical Scriping 


Do Nothing Low 


Feasible 


Moderate to High 
Lice wrnriceane and cut xormoct cee sccofaceo! oc 


= 


| Feasible (equires acstrection sti) 


Chemical Stripping _| 


High 


Feasible ‘reqares conmnction st) 


Solidification / 
| Stabilisation 


Open Burning Very High 


Feasible (eeuires cestruction nat) 


Moderate to High 


(wll Micky require shrediing reetestel) 


| Unknown 


| — bur process sccommptinhes Iie Hf anythin, 


Thermal Extraction 


Moderate 


Potentially Feasibie 
roautcen eater 8 


Solvent Extraction 


High 


| Feasible cnet sesrucvon ai) 


Vitrification 
Chemical Treatment 
Biological 


Treatment Dee 


Incineration 


Moderate te High 


Likely Feasible 


F ectxton) 
High 
Moderate to High 


Feasible 


| Unlikely ove merase 


Low to Moderate 


Feasible 


Landfills 


[Low 


Feasible 
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